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Those in charge of the business of supplying a community with 
water are certain to receive frequent queries (perhaps complaints 
is not too strong a word) from the consumers about both the 
quality of the water and its cost to them. All inquiries of what- 
ever nature ought always to receive proper attention, but the 
question of rates especially is deserving of periodical attention. 
It is another of those hardy perennials, and, like the famous Hart- 
ford rose garden at Elizabeth Park, requires frequent investiga- 
tion and study. 

It is a pity that some body of scientific men could not devise’ 
a schedule of water rates which in principle at least would apply 
to all communities making a business of supplying themselves with 
water. As things stand, however, nearly every works has its 
own traditions and its own peculiar history, both of which limit 
the scope of any revision to certain limits. 

It goes without saying that every water board or superintendent 
of water works should be thoroughly well informed as to all the 
fundamental facts of his system having a bearing on the rates. 
It is often wise to publish a report of the facts concerning this 
question for the benefit of consumers, and it is always wise to 
keep ahead of public discussion of rates and keep the public well 
informed from time to time of conditions and facts which bear 
on the subject, so as to guide it if possible toward a sound judg- 
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ment. A printed report of a study of the rate question was pub- 
lished by the writer in 1915 for the Waltham Water Department, 
and this outline is offered to show a method of treating the prob- 
lem in municipal works, with the hope that it may be of use to 
some one. We also have attempted some general observations in 
the light of our study and after the experience subsequent to the 
preparation of the 1915 report. 


Rate Frxinc in WattHaM, Mass. 


It was decided at the outset that the period to be forecasted 
should take in the succeeding five years. The Waltham case was 
much simplified by the fact that the works are not only munici- 
pally owned, but that the city has, fortunately, in the main lived 
up to the principle that its water works are held by it in trust 
for the people, and has therefore given the water takers the benefit 
of any surplus of receipts over expenditures by reducing the cost 
of water from time to time to those who pay for and use it. 

The use of city water for public purposes had for several years 
been cared for by a charge for all public use of water, except drink- 
ing fountains and watering troughs, together with a levy of the 
nominal sum of five dollars annually for each public hydrant. 
Supplies for private hydrants and for fire protection purposes 
have always been furnished free, the owner paying the entire cost 
of installation. The question of the fairness of this deal from a 
financial point of view was not considered in the 1915 investigation. 
It had proved satisfactory to all parties for several years, and the 
fact that the department has never paid taxes to the city pretty 
nearly evened up the obligation. With this phase of the question 
eliminated, and granted that the consumers ought to receive the 
full benefit of their coéperative venture, the investigation which 
covered the five years succeeding 1915, and as many preceding 
years as was necessary to help in forecasting the future, was be- 
gun along the following lines: 

1. A complete estimate of the reproduction cost of the entire 
system was made. 

2. Figures were prepared to show in detail all expenditures 
for the preceding five years, classified and tabulated so as to show 
their relation to future expenditures. A chart was prepared show- 
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ing the growth of population in Waltham. Other charts were 
made showing the quantity and quality of the water from year 
to year for a long period. The Waltham supply is a ground water 
taken from two large wells near the Charles River. 

3. The effect of metering on revenue and consumption was also 
especially studied for the preceding five-year period, as this was 
a very uncertain element in any estimate of future revenue. 
Up to 1915 less than forty per cent. of the services were metered. 

With all these facts fully investigated and at hand, certain 
assumptions for the future were made. For one thing, it was 
assumed that metering would be rapidly continued so as to be 
entirely completed at the end of the five-year period under con- 
‘sideration, and again that such metering would result in some re- 
duction in the per capita consumption. In 1913 the consumption 
was 90 gal. per person, with 25 per cent. metered, while in 
1916 it was 71, with 53 per cent. metered. We believe that this 
figure should certainly be cut to 65 by the end of the next five 
years. 

The next step consisted in forecasting probable future expendi- 
tures, both ordinary and extraordinary. In Waltham these 
consisted of the following: 


1. Installation of and repairs to services. 

2. Operating expenses, pumping, care of real estate, reservoirs, 
mains, gates, hydrants, ete. 

3. Fixed charges. 

4. Extension of metered services. 

5. Replacement of mains. _ 

6. Higher service for the higher parts of the city. 

7. Additions to the collecting works to provide for a larger 
‘supply. 

8. Extension of mains. 


In order to ascertain how much profit or loss the next five years 
would bring, a careful estimate of income on the basis of existing 
rates was made. Investigation of past experience seemed to 
indicate that the income from metered services averaged 90 per 
cent. of what it had been under fixture rates, and this percentage 
was used as a basis for estimating that portion of the income as 
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4 RATE REVISION IN MUNICIPAL WORKS. 


the fixture rate services should be changed over to metered. The 
remainder of the estimate was comparatively simple. 
The estimate of income consisted of the following items: 


1. Income from fixture rate services. 

2. Income from existing metered services. 

3. Income from existing fixture rate services changed over to 
metered. 

4. Income from new services. 

5. Income from a new high-level supply. 

6. Income from installation of services, repairs, etc. 


Perhaps it would make it clearer to insert at this point the 
table just as it appeared in the Waltham report, illustrating the 
results of this particular study as it was expressed in figures for 
the Waltham City Government. 


Estimate oF ToTat OPERATING EXPENSES, INCLUDING FIxEpD CHARGES 
ror YEARS 1916 To 1920. 


1916. 1917. 1918. 1919. 1920. 
Ordinary operating expenses... $38 000 $38 500 $39 500 $41500 $42 000 
Meter installations............ 6000 6000 6000 6000 6000 


Renewals to improve circulation, 2000 2000 2000 2000 £2000 


Extension for high service (fixed 
charges on $5 0000, 30-year 


loan). . : 5000 4880 
(ined 

on $21 000, 5-year loan)... .. 5840 4640 4480 4320 4160 
Installation of services and re- 

pairs. 5 560 5 651 5 742 5 833 5 924 


Fixed charges < on a exieting debt... 24505 23795 21795 13407 10362 


Fixed charges on an expenditure 
of $8 000 —* for extend- 


ing street mains. as 2320 4560 6720 7800 
$81 905 $82 906 $84077 $84 780 $83 126 
Contingencies, 5 per cent....... 4095 4145 4204 4239 4156 


$86 000 $87 051 $88 281 $89019 $87 282 
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EstiMaTE OF INCOME FOR YEARS 1916 To 1920. 


1916. 1917. 1918. 1919. 1920. 
Fixture rate services.......... $38 220 $28 666 $19111 $9555 
Present metered service....... 42410 42410 42410 42410 $42 410 
Present fixture rate services 
changed to metered, incl. 
8585 17170 25755 34340 42925 
New services (metered, including 
400 450 


High level supply, new services, 
Installation of services, repairs, 


2873 2919 2966 3012 3058 


$93 997 $94 983 $95 968 $97 352 $98 387 


Excess or Estimatep INcomME Over EXPENSES. 


1916. 1917. 1918. 1919. 1920. 
$7997 $7932 $7687 $8333 $11 105 


It will be observed that the estimate showed a surplus of in- 
come over expenses. Definite recommendations were accord- 
ingly made, looking to a small reduction in income. The reduc- 
tions were intended to apply to certain charges which the water 
takers found most annoying, as, for instance, an annual charge of 
10 per cent. of the cost for the meter and its installation in every 
case. It was also recommended that the city assume the duty 
of installing supplementary meters in multi-tenement houses, if 
‘the owner would arrange the piping so that all meters could be 
set near together in one cellar. 

The report was not published until 1916, and its recommenda- 
tions were not carried out until the year was half gone, so their 
effect was not very apparent up to the end of the. financial year 
1916. Work on the extension of the supply has not yet been 
begun. It proved to be a bigger problem than was anticipated, 
and may cost a large amount of money. All this, together with 
a large saving in operating expenses, due to a new and business- 
like administration of affairs, rather upset the estimates, and the 
department had a larger surplus than was anticipated on January 
31 of this year. Just as soon as a definite policy in regard to a 
more adequate supply can be adopted, it is intended to apply 
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the elements of the 1915 study to the new conditions and adjust 
prices accordingly. 


SUMMARY AND CONCLUSIONS. 


The question may be asked as to why an estimate of reproduc- 
tion cost was made in this case, where it was not used in fixing the 
rates. The answer is that the reproduction cost was a sort of 
taking account of stock. The city auditor has always carried 
a statement of the book value of the works on his books from 
year to year, and it was considered wise to check that up with 
actual figures of values. There is no better way of ascertaining 
the correct location of fixtures, exposing the weak spots in office 
and field organization and obtaining an intelligent and compre- 
hensive knowledge of the business. There are at present no obso- 
lescent fixtures, and depreciation was practically cared for in the 
estimate of the expenditures for the next five years in several of 
the items. Further on, the writer has something to say regarding 
payment of taxes by a municipal business venture such as that 
of supplying water. If taxes are paid, the reproduction cost of 
value of the works becomes a vital factor. 

An enormous amount of literature has been published relative 
to rate fixing, much of it very complicated and full of perplexities 
to the average mind, even among men familiar with water-works 
administration. The problem in a municipal plant is fortunately 
comparatively simple — mainly to make the returns commensu- 
rate with the expenditures. 

We attempted to provide for a period of five years. It is a 
very difficult task to plan so far ahead. The writer knows of one 
case at least where provision for a fair return is made by giving 
the water takers an annual discount. The surplus, if there is 
any, is returned in this way to them each year, while the rates 
remain unchanged. 

While it is a fact that we would, if making a new study of the 
rates to-day, follow practically the same general course that we 
did in 1915, it should be stated that subsequent experience and 
reflection call for some modifications in the program. In the main, 
however, the methods adopted in Waltham were simple and di- 
rect, and in retrospect seem wise. Here is a basis for further re- 
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vision which can be followed from time to time as conditions 
change. 

The writer believes that it is only fair and logical for the water 
department to pay taxes on its property, and also that the city 
should be charged a fair rate for what water it uses as well as for 
hydrant service. As a basis, therefore, for rate fixing; he would 
charge a fair price for everything furnished the city and, in return, 
hold the water department to a strict accounting for all it receives. 
He would not, however, provide for a franchise tax. If it had 
received but $50 per hydrant, the Waltham Water Department 
could have paid taxes on the value of its plant, and in 1916 would 
have made a further profit to the department of more than $3 000 
on the deal. 

Where the works have been paid for and maintained by the 
consumers, the evil practice of taking water-works earnings for 
general municipal expenses should be stopped. There should be 
laws to prevent an improvident city government from using the 
water taker’s money to keep down the tax rate, and so pull some 
politician’s “ chestnuts out of the fire.’ This has been done 
altogether too often. If municipalities in this country, as now 
seems probable, are to embark more and more in business enter- 
prises, it is highly important that the use of surplus funds should 
be well safeguarded. 

The great advantage of an attempt to inform the public is, 
of course, to make clear to all the necessity of looking ahead. 
Without a careful foresight as to the expenditures which are sure 
to be required, as well as the probable additional demands, there 
is always danger that the public may call for the distribution of 
any surplus which may temporarily accumulate. It is not neces- 
sary to emphasize the difficulty in increasing rates to cover a 
shortage as contrasted with the ease of a reduction. Arguments 
in favor of a reduction in rates always meet with a favorable 
reception, and they can be answered the more effectively the more 
widely the real facts are disseminated. Frequently they are 
advanced by parties who ought to be fully posted, but who, for 
reasons of their own, prefer to cater to popular sentiment rather 
than to use their influence to the real advantages of the public, 
and appeals such as this cannot be ignored or overlooked with 
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safety. They can only be offset by a painstaking exposition of 
the true situation. 

One of the most effective of the arguments which are advanced 
is based upon the feeling that the poor ought +~ get things as 
cheaply if not more cheaply than the rich. In Waltham this has 
gone so far that an ex-mayor is actually advocating in the public 
prints a rate of one and one-quarter mills per cubic foot for a mini- 
mum annual consumption of 4000 cu. ft., and a rate of one and 
one-half mills per cu. ft. for a consumption anywhere between this 
4000 and the point where the whclesale rate begins to apply, 
this in place of the existing rates of two mills and one and one- 
tenth mills for domestic and wholesale consumption, respectively. 
This is quite antipodal to the famous Vanderbilt policy, and serves 
to emphasize the fact that the idea that those who have money 
must pay the way for those who have little or none is very popular 
to-day, and that, whatever we may think of it, it has got to be 
reckoned with. 

We sympathize with the industrious poor man, who is raising 
a family of children or who has raised such a family, many of whom 
are just now offering their lives to the country. We believe that 
such men will have more to say about these matters in the future 
than in the past. We should surely like to have them get their 
part of the water supply at cost. We sympathize also with the 
great middle class which seldom complains, does most of the real 
thinking in the world, and is subjected to a constant grinding 
between the ‘“‘ upper and nether millstone.” 

The wholesale user now gets the low price in Waltham and in 
most other places. He also gets the free fire service. Perhaps 
this is right to a certain extent, but we must bear in mind that 
the poor man is becoming fully as important an element in De- 
mocracy as his richer brother. It is well, therefore, in America 
and in these times, for the management to consider this element 
in municipal service. It is no use to be officially blind to the signs 
of the times. 

The question of relative rates for different services is, however, 
only a part, though an important part, of the problem. The 
main. question is rather the necessary amount to be charged upon 
consumers in order to cover cost. This question, the writer main- 
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tains, can be solved satisfactorily only by careful study of future 
developments, based upon the lessons of the past. There is no 
panacea for all the difficulties of rate fixing, but the ideal for which 
we must strive, namely, a square deal and equal privileges for 
all, can only be reached when we have acquired sufficient wisdom 
from experience to decide how long to rest upon established order 
and when to cut loose and go ahead. 


Discussion. 


Mr. Harotp K. Barrows. It is not quite clear to me whether 
the valuation was based entirely on reproduction cost alone. 
That is, whether or not Mr. Brewer took into account the element 
of depreciation in getting at his fixed charges. 

Mr. Brewer. The reproduction cost was figured on the basis 
of average prices for materials and labor. It was not used at all 
as a guide in forecasting future expenditures. In the estimate of 
future expenses provision was made for renewals, care of the debt, 
and a considerable item for contingencies was added. 
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CONTROL OF MICROSCOPIC ORGANISMS IN WATER 
SUPPLIES. 


BY WM. HAINE. 


[Read September 12, 1917.] 


The purpose of this paper is to present a brief, non-technical 
discussion of the relation of ‘‘ Microscopic Organisms ” to water- 
supply troubles, more especially to those of New England, and 
to offer some suggestions that may be of assistance to the water- 
works man. 

Without going into a detailed study of the problem, it may be 
said that all surface water supplies are more or less susceptible 
to growths of microscopic organisms, but the optimum conditions 
for their development are to be found in lakes and reservoirs 
rather than in running streams. Many New England cities are 
dependent upon impounding reservoirs for their water supply, 
and there are few municipalities so situated that have not suffered 
from the effects of microscopic life. The chief difficulties arising 
from the presence of these organisms are the tastes and odors 
which they impart to the water. In order to prevent these tastes 
and odors, many remedies have been suggested ‘and tried, but 
prior to the use of copper sulphate none had given general sat?s- 
faction. By covering filtered water reservoirs, alge troubles 
have been eliminated in the case of filtration plants. This method, 
however, cannot be used for large reservoirs. 

In the control of vegetable growths, the only practical method 
which has been developed as a result of a study of the problem 
is the copper sulphate treatment, which was ably described by 
Dr. George T. Moore and Kar] F. Kellerman, of the U. S. Depart- 
ment of Agriculture, in 1904. To Dr. Moore belongs the credit 
of successfully demonstrating, in 1901, the use of the method in 
the treatment of watercress beds to eliminate objectionable 
growths of Spirogyra. The first water supply so treated was the 
reservoir of the Winchester Water Company, Winchester, Ky., 
which was contaminated with Anabena, and the results were 
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very satisfactory. The treatment is now recognized as a stand- 
ard procedure in water-works operation, and is simple, consisting 
essentially of placing weighted quantities of copper sulphate in 
loosely woven bags and dragging them from the stern of a motor- 
boat. This is preferable to a rowboat, since the movement of 
the propeller assists materially in spreading the chemical evenly 
over the surface of the water. 

While the services of a technically trained man are not neces- 
sarily required for this phase of the work, it is essential that some 
judgment be used in determining the rate of solution from the 
bags and controlling the amounts of chemical dissolved in the 
various parts of the reservoir, in order to get the best distribution. 
It has been the writer’s experience that better results are obtained 
if slightly larger quantities of the chemical are added to the shallow 
areas, as the heaviest growths are most frequently found in these 
localities. 

As the amount of chemical required for successful treatment 
of a supply depends in a large measure upon the types of organisms 
present, it is necessary to know what types we are dealing with, 
since some of them are more susceptible to the action of copper 
sulphate than others. We have found that most uniformly suc- 
cessful results are obtained when the amount of chemical is de- 
termined on the basis of the most resistant types of odor-producing - 
organisms in the supply. If the dosage is insufficient to kill the 
more resistant forms, secondary growths develop which also 
produce trouble. Scientific studies of the amount of copper 
sulphate necessary for killing various organisms may be found in 
the literature on this subject, and the results of practical treat- 
ment coincide very closely with the figures thus recorded. 

In this connection, the most common mistake of the water- 
works man is to defer action until the growths have developed 
to such an extent that the consumers object. The treatment 
produces best results when used as a preventive measure rather 
than as a cure, therefore it is highly advisable to treat promptly 
at the first sign of a decided increase of odor-producing alge. 
This information can be obtained only by microscopic examina- 
tions made at regular intervals, especially during the time when 
trouble is to be expected. In this way, the odor-producing or- 
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ganisms are detected at their first appearance, and prompt treat- 
ment destroys them before the consumers are aware of any possible 
difficulty. Although the method is undoubtedly efficient under 
proper control, it cannot be emphasized too strongly that a defi- 
nite knowledge of the condition of the reservoir is always required, 
if uniformly successful results are to be obtained. 

In some instances, subsequent to the treatment of a supply, 
large numbers of fish have died, and for this reason numerous 
researches have been carried out to determine the tolerance of 
various types of fish to copper sulphate. It has been shown that 
trout can be killed with .14 parts per million of copper sulphate, 
while black bass are able to withstand up to 2.10 parts per. million, 
and other species range between these limits. 

A phase of the problem that has not been emphasized, however, 
is the effect of the reduction of the dissolved oxygen in the water 
following copper sulphate treatment. Laboratory tests of water 
after treatment show a material reduction in the numbers and 
types of alge with rapid increases in the numbers of bacteria, 
and accompanying these changes the dissolved oxygen in the 
water is very materially reduced. This change is due to the 
bacterial activity involving the oxidation of decomposing alge 
growths. 

Our records, covering a great many copper sulphate treatments, 
show that there has been no destruction of fish life in the cases 
where the treatment was given before the growths had developed 
to any great extent. In many cases the amount of copper sul- 
phate used was greater than that given in the literature as suffi- 
cient to kill certain types of fish which were present. 

There are numerous records to show that great numbers of 
fish have been killed as a result of the sudden reduction of the 
dissolved oxygen content of reservoirs and lakes, following the 
destruction of heavy growths of alge by marked changes in 
weather conditions. This trouble was experienced by one of our 
Connecticut cities during May of this year, and twelve barrels of 
fish were taken from the supply. Another instance was reported 
in Flushing, N. Y., where two hundred carp and a number of 
perch were killed in Lake Kissena. Sensational reports were 
circulated to the effect that the fish had been poisoned, but an 
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investigation conducted by a chemist of the New York Water 
Department brought out the fact that the death of the fish was 
due, not to any poisonous foreign substance in the water, but 
rather to a lack of oxygen. Similar conditions have been reported 
in Massachusetts, New Jersey, and in other states, where copper 
sulphate had not been used. In the writer’s opinion, many in- 
stances where large numbers of fish have been killed following 
copper sulphate treatment, the difficulty has been due to the 
sudden destruction of large volumes of vegetable growths rather 
than to any direct poisonous effects of the chemical. 

It has been asserted that anything which would destroy fish 
would be harmful to man, and there are some who object to the 
treatment on these grounds. Authorities are agreed, however, 
that copper sulphate as it is ordinarily applied in ridding supplies 
of microscopic organisms does not endanger public health. The 
fact that many cities throughout the country have been getting 
relief for a number of years by the use of the treatment without 
any evident adverse effects is a good indication that the method 
is not a dangerous one and merits the attention of any municipality 
where objectionable types of algze exist in the water supply. 


DISCUSSION. 


Mr. W. A. McKenziz.* I should like to ask the speaker what 
he means by the size of the reservoir, — whether he means the 
area or takes into account the depth. And what is the maximum 
amount of copper sulphate which can be used in a reservoir and 
permit the water to be used by a town? You stated that up to 
certain sizes of reservoirs it was practicable to use copper sul- 
phate. I have in mind our own reservoir, which covers some 160 
acres, with an average depth of about 30 ft., and a capacity of 
about one billion and a quarter gallons which we treat with suc- 
cess. In other words, where do you draw the line? 

Mr. Haine. I think you misunderstood my statement. I 
referred, in the case of smaller reservoirs, to the fact that it might 
be feasible to cover them, whereas we treat any sized body of 
water with copper sulphate. Regarding the maximum amount 


* Superintendent of Water Works and City Engineer, Wallingford, Conn. 
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of copper sulphate used, as stated in the paper, we base the dose 
upon the most resistant odor-producing type present, and usually 
it has not taken over three-tenths of a part per million of copper 
sulphate to clear up the supply in very good shape. There have 
been instances, possibly, where we have used slightly more. But 
ordinarily .2 or .3 of a part per million is the average dose, depend- 
ing upon the organisms present. 

Mr. FRANK L. Futter.* I should like to inquire of the speaker 
whether, if the alge were entirely removed from any reservoir, 
you would get a repetition of the growth the next year; and if so, 
where the alge would come from. 

Mr. Haine. The growth in a reservoir under such conditions 
would be due to alge carried into the supply from swamps in the 
drainage areas during spring freshets and early rains. It is not 
known definitely just what determines the extent of a growth of 
alge in a reservoir. Some years there will be a heavy growth in 
a reservoir, and then it may run along for ten or twelve years 
before there is another heavy growth. Although we are not 
certain just what are the governing conditions in that case, yet 
warm weather, intermittent rains, flushing swamp growths into 
the supply, and similar factors have an important bearing on the 
extent of the reservoir growths. The destruction of alge in the 
reservoir, therefore, is only effective for the water then in storage. 

Mr. Futter. When the alge are killed by the chemical, it goes 
to the bottom, I suppose. And does it not decompose and still 
make trouble? 

Mr. Haine. The increases in numbers of bacteria are, of 
course, kept at a minimum if copper sulphate treatment is applied 
before the algze growths have reached a high state of development, 
as the numbers of bacteria increase in proportion to the food 
supplied by the destruction of the alge. 

The copper sulphate exerts a poisonous effect on the alge so 
that the organisms are precipitated as dead organic matter and 
food for bacteria. The bacteria which are always present de- 
compose the dead alge and multiply in large numbers during the 
process. These sudden increases in bacterial counts are noticed 

not only after copper sulphate treatment but also after sudden 


* Civil Engineer, Boston, Mass. 
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destruction of alge growths in the fall, when cold weather ad- 
versely affects their development. 

As the bacterial oxidation of the dead algz reduces the dissolved 
oxygen in the water, early treatment of the supply tends to elimi- 
nate the danger of killing fish as a result of depletion of oxygen 
in the water. 

Mr. Futuer. Does the copper sulphate have any effect upon 
the bacteria? 

Mr. Harve. Copper sulphate has a slight bactericidal action. 
When used in large enough quantities, it is a germicide. It has 
been used for sterilizing the water. I have in mind one instance 
where copper sulphate was used to the extent of one part per 
million to sterilize the water in place of chlorine gas. But in the 
proportion used in alge treatment it has no appreciable bacteri- 
cidal action. 

A Memper. I might inquire, in figuring the quantity of water 
to be treated, if you figure the total capacity of the reservoir, or 
take 6, 8, 10, or 15 feet on the top. What is your custom? 

Mr. Haine. Our custom is to figure the capacity of the reser- 
voir as near as we can estimate it. In treatment, however, we 
distribute somewhat larger proportions of chemical over the shal- 
low areas where the growths are usually heavy. 

A MempBer. The speaker has suggested that it is better to 
treat the water as a precautionary measure when the microscopic 
growth is first observable. All the growth is not alge, but we 
hear more about alge because it is a common growth in our open 
reservoirs. In our case we use underground water stored in a 
cement reservoir, and every year we get a growth of Cypris. I 
should like to ask the speaker’s opinion as to whether the best 
time is to treat the water when the growth is first observable, 
no matter how minutely, or to wait until the organisms have 
more fully developed. 

Mr. Harve. It is a general principle in the treatment of alge 
or microscopic organisms, to treat the supply as soon as the or- 
ganisms have developed in sufficient numbers so that they might 
become objectionable. In your case, more permanent results 
would be obtained by covering the reservoir, as stored ground 
waters are especially liable to develop heavy growths of algz. 
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A Memser. Heretofore we have waited until the growth was 
quite pronounced, although it had not reached an objectionable 
stage, and then treated it with good results. But I wondered 
whether, as a precautionary measure, it might be treated as soon 
as it was observable at all. I had that question rise in my mind 
a year or two ago, and I didn’t want to wait for them to develop. 

Mr. Harne. Undoubtedly it would do no harm, and if it would 
check that growth before it had got practically any start it might 
save trouble, for there may come a time when you will not check 
it soon enough. 

Mr. Futter. In Wellesley, Mass., we have always had a 
ground-water supply, and originally it was pumped into an open 
reservoir, and we were obliged to clean out that reservoir almost 
every year, and in the bottom we would find a greenish substance 
which I supposed was the microscopic organisms of sea moss. 
Those would be removed and the water would be pumped into 
the reservoir again, and for a few days it would be perfectly clear 
and you could almost see the bottom —TI don’t think through 
the entire depth, which was perhaps twenty feet, but it would be 
very clear; but in a few days it would become cloudy, and you 
could only see perhaps through two or three feet of the water, 
the reason, I suppose, being the start of the growth of microscopic 
organisms of one kind or another. Now, I don’t see where the 
origin of those organisms came from. They were not in the 
ground; they did not come with the ground water; they must 
have come in in some other way, I presume. Yet this reservoir 
was on a hill, and I never could exactly account for their presence 
in the water. Later we covered that same reservoir with an arched 
roof, and now we have no trouble at all, and it is not necessary 
to clean out the reservoir scarcely ever. If we should draw off 
the reservoir we find practically nothing on the bottom. I do 
not exactly see where those organisms came from. 

Mr. Harve. It is pretty hard to state where they might have 
come from, for when you consider the small space occupied by an 
organism, there could be a great many organisms in the reservoir 
even after it had had:a thorough cleaning, unless there were 
special means taken to sterilize or kill the organisms. Had you 
used copper sulphate in a fairly strong solution, and let it stand 
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for some time, and then cleaned out your reservoir, you would 
probably have eliminated the trouble, for some time at least. 
There is, of course, the possibility of straw and grass being car- 
ried by birds from swamp areas and dropped as they pass over 
the reservoir. If these particles were wet and coated with micro- 
organisms, it is quite probable that growths would develop in the 
reservoir. 

Mr. Futter. You mean, before we covered it? 

Mr. Haine. Yes. 

Mr. Fuutuer. I suppose the covering prevented the presence 
of light, and that prevented their germinating. 

Mr. Haine. To almost all microscopic organisms, sunlight 
is absolutely essential, for by the action of sunlight they take up 
their food, and if you take away the sunlight they do not develop. 

A Memser. Is there any means but sulphate of copper to 
get rid of these organisms? 

Mr. Haine. The only practical means that have been dis- 
covered are either copper sulphate or protection from sunlight. 

A Memser. We have used hypochlorite with great success. 

Mr. Harne. Hypochlorite has been tried but has not proven 
satisfactory. 

A Memser. It is safer, isn’t it, than bisulphate of copper 
which you have to use with greater care? The hypochlorite will 
assimilate more quickly through the body of water. Now, I am 
speaking from experience. 

Mr. Haine. Yes, I appreciate that. How have you dis- 
tributed your chloride of lime? 

A Memser. I went through with a rowboat and distributed 
it so much to the gallon, through the reservoir, with good results. 
The people noticed the change in the water. 

A Memser. The point I wish to bring out is, if you use the 
bisulphate of copper you will kill the fish, and what will kill the 
fish will hurt the people. 

A Memper. I understand that some organisms require five 
times as much bisulphate of copper as others. I was wondering 
what organism it did not kill. Cypris is very difficult to destroy. 

A MemBeEr. It seems to me, to get at the source of this trouble 
— the drainage areas — would accomplish a great deal and would 
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not require treating nearly as much. In our own case, we had a 
reservoir of 1 250000 000 gal. that, previous to clearing up the 
swamp, cutting the brush, and keeping the brush cut so that our 
swamp areas were drained out, required about .4 of a pound 
per million gallons, which is now cut down to between .2 and .2} 
lb. per million gallons. By treating when there is a breeze blow- 
ing from one end to the other we get very much better results and 
accomplish it very quickly. We have never killed any fish, and 
have run up to .4, and a little over. And another place in New 
Jersey there is a large lake, where there is trouble with a growth 
of lily pads and vegetation. Copper sulphate was spread around 
in these growths and it was found that instead of being obliged to 
cut that off, the vegetable growth would die, break off at the root 
at the bottom of the lake and float down the stream. It saved a 
good deal of hard work, as it was not necessary to cut out the 
vegetable growth in the shallow area of the pond. 

Mr. W. C. Hawtey.* I am a little surprised at the statement 
that trout will be killed by such a small dose. I have put it in a 
reservoir containing many trout without killing any of them. I 
don’t think we want to worry very much about the effect of the 
copper sulphate any one can get out of the water. We get more 
copper sulphate out of a dish of French peas or beans, where it 
has been used as coloring matter, than we would get out of a barrel 
of water. 

Mr. Haroxtp K. Barrows.{ I should like to ask the speaker 
what his experience has indicated in regard to the effect of drawing 
down a reservoir, more particularly a natural pond, on the tend- 
ency for the alge growth. What I have particularly in mind is, 
perhaps, a pond which in dry periods of the year may be drawn 
down to a considerable extent and the shores exposed in such a 
way that vegetation is likely to grow for a time. Has his experi- 


_ ence indicated that this is likely to result in an increased growth 


of the alge? 
Mr. Haine. Lowering the water level of your reservoir allows 
for the growth of vegetation on the exposed bottom, and when 


*Chief Engineer and General Superintendent, Pennsylvania Water Company,,. 
Wilkinsburg, Pa. 
+ Consulting Engineer, Boston. 
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this is covered, it produced, during decomposition, food material 
for the development of alge carried into the supply from the 
drainage area. 

Mr. Barrows. If I might add just a word, what I had in 
mind particularly was shallow areas. When these are drawn 
down to such an extent that a very considerable part of its 
area is shallow, — is that likely to result in an increased growth 
of algee? 

Mr. Haine. Yes, for the reason just stated. 

Mr. Futter. The supply at Ware, Mass., is very similar to 
the supply at Wellesley. It is a ground-water supply, and the 
reservoirs are almost exactly the same size and similarly situated. 
Now, I think that Ware has never had any trouble at all with any 
growth of microscopic organisms. They have never covered the 
reservoir, which was built in 1886, and, although the reservoir 
has been cleaned from time to time, I think they have never had 
any such cleanings as we have had at Wellesley. This seems to 
be an interesting matter because I think in New England, at the 
present time, there are not many reservoirs containing ground 
water that are not covered. A great many of them have been 
covered. 

Mr. Water H. Ricwarps.* Just one thing that has been 
drawn out here to-night occurs to me. I have watched this 
thing now ever since they discovered that there was such a thing as 
alge, certainly, because I still remember when they told us it 
came from vegetation. Everybody said so. In fact, they had 
not discovered these microscopic growths at all. And it occurred 
to me that until you find out where they come from and what 
makes them grow, you are working in the dark continually, and 
it seems to me that the bacteriologists have had most time enough 
now. They have spent about twenty-five years at it, and it is 
about time that they told us where they come from, and then we 
will know ourselves how to get rid of them. 

Mr. P. J. Conton.¢ We are in the highest part of Massachu- 
setts, at North Adams. About five or six years ago the superin- 
tendent at Williamstown came to me and said, ‘“‘ Your water was 


* Engineer and Superintendent, Water and Sewer Department, New London, Conn. 
+ Superintendent Water Department, North Adams, Mass. 
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bad last year.” I answered, “ Yes, it was.” He said, “ Come 
over and see what you can do for us,” which I did. The water 
came out of a rock in the mountain. We treated the water with- 
out advice of a chemist or any one else, with results very satis- 
factory to the superintendent at Williamstown. But I didn’t 
tell what I did to it. The method used I had seen described in 
the Engineering News. I gave it the same treatment we have 
been talking about,— hypochlorite of lime. But that is not 
surface water; it is from the highest pond in the state of Massa- 
chusetts. Now, there you are with your hypochlorite of lime and 
your bisulphate. I used 8 lb. to the million gallons, and I think 
the reservoir is clean. 

Our water comes from the surface. The Williamstown water 
comes from the mountain, right out of the rock, in a 6-in. stream, 
and it doesn’t touch any land at all. 

Mr. Haine. If the ground water is stored on the surface, 
sunlight should be eliminated by covering the reservoir or alge 
control is likely to be necessary. 

Mr. Homer R. Turner. I should like to ask in regard to these 
pond or stagnant waters of lagoons. If it were impossible to 
drain them, could an alternative method be devised by putting 
a dike between the reservoir and the stagnant area to prevent the 
water getting into the reservoir, except by filtration through the 
dike, which would help in reducing the chance of alge? 

Mr. Hartne. Yes, that undoubtedly would assist for a time, 
but the filter banks are likely to clog. There was a paper read 
last year before the American Water Works Association by people 
in charge of water supply at St. Paul, Minnesota, and in that 
instance they recommended the treatment of small lagoons and 
small swamp areas with copper sulphate by means of a spray 


pump. 
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SOME METHODS AND RESULTS OF FILTRATION AT 
PROVIDENCE WATER WORKS. 
BY FRANK L. CADY.* 
[Read September 13, 1917.] 
The filters of the Providence Water Works are located at Petta- 
conset, on the Warwick side of the Pawtuxet River, opposite 
the main pumping station, which is in Cranston. 


Fic. 1. A GENERAL VIEW OF FILTERS FROM TOWER OF PUMPING STATION. 


The supply of water is taken from the Pawtuxet River about 
four miles above the village of Pawtuxet, which is at the mouth 
of the river, and about seven miles from the center of Providence. 
The watershed of the river above Pettaconset contains about 
one hundred and ninety-six square miles. An estimated popu- 


* Bacteriologist with the City of Providence at the Pettaconset Pumping Station. 
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PLAN AND ELEVATION oF 
PumPING STATION AT FILTRATION PLANT 


ZZ RESULTS OF FILTRATION AT PROVIDENCE. 


lation of about 31 000 lives on this watershed, mostly concentrated 
in seventeen mill villages within nine miles of the filtration plant. 
The plant in November, 1905, when first put in operation, 


Proviocnce Water Works 


consisted of six open filters of one acre each, with two more in 
process of construction. One of these was later put in operation 
as an open filter. After the first winter, it was decided to cover 
all beds and to build two more filters, making ten in all, each, 
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when covered, containing .98 acres. The winter of 1906-7 was 
very severe, and the expense of removing ice from the beds proved 
the necessity for covers. 

The pumping plant, which lifts the water ee the river on to 
the filters, is at- the edge of the river, about 1 200 ft. above the old 
intake at the Pettaconset Pumping Station. The water is lifted 
by the De Laval centrifugal pumps, driven by direct-connected 
electric motors, arranged in duplicate, each unit with a capacity 
of 20 000 000 gal. per day with a 7-ft. lift. 


Fic. 3. View oF ScREEN CHAMBER. 


There are two intakes; one, a horizontal grating slightly above 
the bed of the river; the other, a vertical grating at the shore line. 

On being discharged from the pumps, the water passes over a 
stilling weir through a series of screens having 5, 6, 10, and 24 
wires to the inch. Every screen can easily be raised by a travel- 
ing hoist, to be cleansed by a stream of water from hose nozzle, 
because the net area of the waterway is at least twice the cross- 
section of the conduit. 
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The water flows in conduits of concrete and vitrified pipe to the 
filters, entering each by means of a 24-in. gate and flooding the 
sand to a depth of 4 ft. The 24-in. waste gate and overflow are 
also located in the same gatehouse. 

Each filter consists of a concrete tank, 9 ft. in depth and 1 acre 
in area. The cover consists of groined vaulting supported by 
20-in. concrete pillars 12 ft. from center to center. The filtering 
material consists of 4 ft. of sand on 1 ft. of gravel. 

Within the gravel layer is placed the underdrain system. The 
pipe drains are laid upon the floor, completely covered with gravel, 
and consist of 6-in. circular and 12-in. split vitrified pipe, laid with 
3-in. open joints. These enter into the main drains of vitrified 
pipe or reinforced concrete. The main drains receive water from 
four groups of laterals arranged in the manner shown in plate. 
These main collectors are arranged in this manner in order that 
the rate of filtration may be more nearly uniform over the whole 
area of the bed. 

The filter sand, obtained within one-half mile of plant, has an 
effective size of .34 and an uniformity coefficient of 2.5. The 
gravel is laid in three layers, the first being 7 in. in depth and 
between 1 in. and 2 in. in diameter, the second 23 in. in depth and 
between 2 in. and 1 in. in diameter, and the third 23 in. in depth 
and varying between 3? in. and a sand coarser than the filter sand. 

The following views illustrate the construction of the under- 
drain and the main collectors, also the placing of gravel and sand 
within the filters. 

The beds, five on each side, face each other on opposite sides 
of the main court, which is 100 ft. wide. In this court are the raw 
water conduits, filtered water conduits, pressure water pipes; etc. 
An 8-in. water main extends the length of this court, supplying 
water for washing, transporting sand, etc. The regulator houses 
are also located within this court, one in the center of a group of 
six beds, and the other in a group of four beds. 

The water, after passing down through the sand, flows through 
drains and collector pipes into the control chambers in the regu- 
lator house, there being a chamber for each filter. These cham- 
bers have 20-in. inlet and outlet gates, by means of which the 
rate of flow is controlled. Just outside the regulator house, on 
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DEPposITING SAND IN FILTERS. 
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the line from each filter, is a Venturi meter, coming from which 
are two lead-lined pipes connected with float-tubes in the house. 
Fine wires connect these floats with an indicating apparatus. A 
third tube is connected by means of a lead-lined pipe with the raw 
water on the sand, and also with the indicating apparatus upon 
which the rate of flow and loss of head are read. There is no auto- 
matic control, everything being done manually. The readings 
are taken at four-hour periods. 


Fic. 9. Inrer1or View oF ReGutator House. SHowrnG Fioat-Tvuses, 
REGULATING APPARATUS, ETC. 


Besides these gates mentioned, there are 20-in. gates that con- 
nect the different filter chambers together in order that each bed 
when cleaned may be filled to above the surface of the sand with 
filtered water before admitting the river water. 

The 30-in. filtered water conduits leading from each regulator 
house unite in a 48-in. conduit, which passes beneath the river 
into the basin at the Pettaconset Pumping Station. The water 
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is pumped from this basin into the Sockanosset Reservoir, the 
main distributing reservoir of the system. 

In cleaning an uncovered bed, the dirty sand was scraped or 
skimmed with a square-ended long-handled shovel into windrows 
running across the bed from front to rear. 

A continuous line of wheelbarrows was run around by these, 
filled by the men shoveling, and dumped in piles in the center 
court. This method took about three hundred man-hours. 
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Fic. 10. WHEELING SAND. 


After the beds were covered, the method of cleaning was changed. 
The dirty sand was piled in the beds instead of being windrows, 
to maintain the surface of the sand more evenly, and the wheel- 
barrows were run in, stopped, and after being filled run out into 
court. 

This method takes about one hundred and thirty man-hours in 
summer, and about one hundred and fifty in winter. 

The sand within the court is washed and replaced once a year. 
It is shoveled into portable ejector boxes and conveyed by water, 
through hose and wrought-iron pipes, to washers. 

These washers are of the same type as those used in Washington, 
D. C. They consist of two iron hoppers, into the first of which 
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the dirty sand and water are discharged, the water passing over 
a lip into a settling tank, while the sand passes down against an 
upward flowing stream of water to the bottom of the hopper. 
The sand is then ejected from the bottom of the first hopper into 
the second, where the process is repeated. 

The sand ejected from the second hopper is transported by 
means of wrought-iron pipe and hose on to the tops of the filters 
into a third hopper, where the dirty water is separated from the 


Fic. 11. View or Tutrp Hopper AND Box. 


sand, and the latter discharged from the bottom of the hopper 
through a manhole, where it is distributed by means of movable 
troughs over the surface of the bed by the men. The dirty water 
passes from the third hopper into a baffle box, where any fine 
sand passing over may be caught and returned. 

Previous to replacing sand, after the bed is cleaned the stained 
sand extending from the surface down varying depths, usually 
about 6 in., is thrown back in sections. The washed sand is re- 
placed in each section and the stained dirty sand replaced again 
on top. This method allows the bed to regain its efficiency more 
quickly than when the clean sand was placed on top. This method 
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was continued from 1909 up to the present year, 1917, when a 
change had to be made, as subsurface compaction, which had 
shown up first in 1915, had become so bad that it was necessary 
to remove the sand to below the compacted layer, which was 16 in. 
deep in some places. 


Fic. 12. ILLUSTRATING THE USE OF MoOvABLE TROUGHS 
tN DISTRIBUTING SAND FROM THE THIRD. Hopper, 
oN Top OF THE BeD, OVER THE SURFACE OF THE 
FILTER. 


The water pressure delivered in the main court would not per- 
mit of economical transportation of sand from the filters, as it 
was only 65 lb. static. By the introduction of a ‘“ booster” 
pump, the pressure has been raised to 150 lb. static, giving a working 
of over 115 lb. A new system of piping was introduced into the 
filters also, one line for water, another for ejecting the sand. 
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With the old pressure of 65 lb. static, about 74 cu. yd. per ejector- 
hour of sand could be replaced from the piles in the court; 20 
cu. yd. have been replaced from the pile per ejector-hour, with a 
pressure of 150 Ib. static. The pressure was increased at first to 
125 lb. static, which gave a fluctuating working pressure of be- 
tween 70 and 90 lb., while after increasing to 150 lb. static, the 
working pressure is between 107 and 118 lb. 


SoME STATISTICS OF SAND WASHING. 
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| 607. 16 16/32 4288) 7.06 2154152 3549|| Washed with static 
6 590.5 14 12/26 3 484 5.90 | 7 834.976 13 268 |;pressure of 125 lb. 
360.5 12 2680) 7.43 | 5003 856 13 880 
1 | 312.5 13 11/24 3216 10.29 | 4889 456 15 646 || Washed with static 
10 | 328.5 12 15/27 3618, 11.01 5413408 16479 |} pressure of 150 lb. 


With a pressure of 85 lb. the nozzles in the ejector boxes were 
about +% in. in diameter with 1}-in. throat, while with a pressure 
of 100 lb. or over the nozzles had to be reduced to ; in. diameter 
with the same throat. The nozzles in the washers are ? in. in 
diameter in the first hopper, used to eject sand from the first to 
the second hopper, while that in the second, used to transport 
sand from the washer to the top of the bed, is +4 in. in diameter. 
Through the necessity of completing the washing of the extra 
sand as quickly as possible, four or five ejectors, some from the 
pile and some from inside of the bed, have been connected with 
either two or three washers. Time is saved by using four dis- 
charge hoppers on top of beds, two at a time, the other two being 
moved to the next set-up. About twenty minutes is saved on 
each set-up. 

The improvement obtained by use of filters has been marked. 
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The river water, acting as a main drainage channel from the 
densely populated mill villages, has a rather high color, normally 
about 45, and rarely exceeding 70. The average reduction in 
color by means of sand is about 35 per cent. The number of 
bacteria in the water is not very high, normally ranging from 
50 per c.c. to 25000 per c.c., the higher number showing only 
after heavy storms. The average is about 1 500 per c.c. 

The presence of B. coli in the river water is constant down to 
1's ¢.c., and many times showing in réo c.c., while it is rarely 
found in less than 10 c.c. in the filtered water, except after replac- 
ing the sand, when, for a few days, B. coli may be found in 1 e.c. 

Typhoid fever was not prevalent in Providence previous to the 
installation of the filters, — at least epidemics could not be traced 
to the water supply, — so no figures can be given showing any 
reduction through the use of filtered water. 

The following series of tables is given, showing statistics of 
the operation of the beds and results of filtration. 


QuaNTITY OF WATER FILTERED BETWEEN SCRAPINGS IN GALLONS FOR 1916. 


Average Maximum 


No. of Filter. Maximum. Minimum. Average. — — 
1 111 540 000 15 370 000 38 200 000 4.20 
2 129 160 000 21 470 000 47 080 000 4.29 
3 81 280 000 20 660 000 36 110 000 4.42 
4 122 580 000 22 470 000 40 850 000 4.29 
5 66 240 000 19 510 000 35 890 000 4.30 
6 94 730 000 7 590 000 38 350 000 4.36 
7 90 440 000 17 510 000 43 340 000 4.32 
8 103 720 000 18 700 000 41 450 000 4.39 
9 76 480 000 3 320 000 38 890 000 4.30 


10 97 930 000 21 200 000 40 050 000 4.31 
Whole Plant 129 160 000 3 320 000 40 020 000 4.32 
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Number 


of Times 
Filter. Scraped. 
1 18 
2 15 
3 19 
4 17 
5 19 
6 18 
16 
8 
9 17 
10 17 
Total 
Average of 
Plant 17.3 
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OPERATION OF FILTERS IN 1916. 


Total Hours 
in Service. 


8 216.0 
8 187.5 
8 131.5 
8 131.0 
7 969.5 
8 144.0 
8 176.0 
8 098.0 
7 969.5 
7 996.5 


101.9 


Total Quantity 


of Water Fil- 

tered during 

the Year, in 
Gallons. 


687 650 000 
706 180 000 
686 110 000 
634 510 000 
681 990 000 
690 310 000 
693 470 000 
704 690 000 
678 060 000 
680 790 000 
6 903 760 000 


Average 
Quantity of 
Water Filtered 
between 
Serapings. 


38 200 000 
47 080 000 
36 110 000 
40 850 000 
35 890 000 
38 350 000 
43 340 000 
41 450 000 
38 890 000 
40 050 000 


40 020 000 


Lengths of runs in days: 
Maximum, 59.3 
Minimum, 2.3 
Average, 19.5 


Fic. 13. Esector Box. 
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Average 
Quantity of 
Water Filtered 
per Day. 


2 010 000 
2 070 000 
2 030 000 
2 050 000 
2 050 000 
2 040 000 
2 040 000 
2 080 000 
2 040 000 
2 040 000 


2 045 000 
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The necessity of frequently changing the two liquefying pipes, 
caused by the wear about the small holes, made much delay and 
expense. In an emergency the holes were reamed out to about 
in. in diameter, and wooden plugs, with %-in. holes through 
them, were driven in, forming a nozzle that wore much longer 
than the iron pipe did. These plugs were made about 1 in. long, 
3 in. in diameter at top, and 1 in. at the smaller end. These made 


a cheap nozzle that could be replaced very easily. 
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CONSTRUCTION OF THE PHELPS BROOK DAM. 
WATER SUPPLY FOR HARTFORD, CONN. 


BY J. F. SHAUGHNESSY, ASSISTANT ENGINEER, HARTFORD WATER 
WORKS, HARTFORD, CONN. 


[Read November 14, 1917.] 


The Phelps Brook Dam is situated in the town of Burlington, 
Conn., in a range of hills west of the village of Collinsville and 
about one and one-quarter miles to the southwest. 

The brook breaks through the hills at a point approximately 
the middle of an are of a circle whose center is upstream 1 400 ft. 

After providing for the direction of traffic around the dam site, 
the control of the stream during the construction of the conduit 
and lower parts of the gate chambers was in order. A wooden 
flume 400 ft. long, 12 ft. wide, and 4 ft. deep, was built south of 
the center line of the conduit, and this proved to be of ample 
size to carry the stream. 

When the flume was completed and the water had been turned 
through it, the excavation for the conduit trench was begun. 
About two thirds of this was in rock, the foundations for both 
gate chambers being included in this portion. Blasting was neces- 
sary for a distance of about 100 ft. In order to guard against 
opening up the already seamy rock, light charges of 40 per cent. 
dynamite were used in shallow holes. Near the bottom of the 
trench loose pieces were barred out. : 

All surfaces not showing clean were gone over thoroughly with 
picks, to remove anything that would prevent actual contact 
between the ledge and concrete to be poured above it. After a 
scrubbing with water and wire brooms, a coating of dry cement 
was spread, about one-quarter bag to the square yard. This was 
then wetted to the consistency of thick paint and brushed in with 
wire brooms. On this was placed a coating of thin mortar, con- 
sisting of one part cement to three parts sand. The pouring of 
the concrete was immediately started on this prepared surface. 

The conduit is of the horseshoe shape, 63 ft. high by 63 ft. wide, 
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and varying in thickness from 10 in. to 18 in., according to the 
cover above. 

The reinforcing was 1 in. twisted steel bars placed about 12 in. 
apart and 3 in. from the inner and outer faces running longitudi- 
nally. Two other rows attached to these and running at right 
angles 12 in. apart completed the reinforcing in the arch. 

The forms for the invert and outside of conduit were of wood, 
and built as the work progressed. The inside forms were of metal 
and furnished by The Blaw Company. The concrete in the 
conduit is a 1:2:4 mix. A 4-yd. portable smith mixer was placed 
near the part of the conduit under construction, being moved from 
section to section as needed, making a short carry for the barrows. 

Both the metal and wooden forms were given a coat of form 
oil before receiving any concrete, and during the pouring the 
concrete was spaded to assure smooth surface after completion. 
Special spades were made for use in the arch, to enable the work- 
men to reach between the reinforcement rods. 

Contraction joints are provided every 25 ft., ingot iron water 
stops being inserted at each joint. 

The ends of sections first built were made smooth except that 
4 in. of 8-in. by 3 in. iron were left protruding. Before the adja- 
cent sections were started, these ends were coated with asphaltum 
paint. The outer ends of each section were treated in like manner, 
making a practically water-tight joint every 25 ft. 

The gate chamber to the elevation of the top of the conduit 
was built in as part of that structure, other sections 12 ft. high 
being added as the dam was carried up. 

The bolts carrying the ladder and gate stem were inserted 
through the inner forms, being held in their proper positions with 
2-in. by 4-in. blocks. The stop plank grooves starting from the - 
intersection of openings in conduit and gate chamber were held 
securely by timbering resting on the invert and by wiring to the 
inside of the gate chamber forms. Succeeding lengths of these 
castings were held by bolting at the bottom to those already in 
place and by wiring as in those first mentioned. 

While the building of the conduit was under way, excavation of 
the core wall trench was carried on, the deepest part being about 
30 ft. below the level of the brook at a point 150 ft. south of the 
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conduit. The material in this cut consisted principally of frag- 
ments that had been broken from the ledge, with some silt washed 
in from the valley above. It was removed by operating a derrick 
with a clam shell and orange peel buckets attached. A similar 
but smaller depression was encountered 100 ft. north of the con- 
duit and treated in the same way. 

After the material above the ledge and along the line of the core 
wall had been removed and the grouting done in the low section, 
the building of the core wall began. A section 30 ft. long and 21 
ft. wide was cleaned as described, in preparation of foundations 
in the conduit, the same application of cement and mortar 
being used. 

The core wall was built 8 ft. thick up to the elevation of the 
brook, about 430 above sea level, and tapered to 2 ft. thick at the 
water line, elevation 485. From 485 to 490 the uniform thickness 
is 2 ft. 

At the bottom are two aprons, one extending 10 ft. from the 
upstream and one extending 3 ft. from the downstream face, mak- 
ing in all a 21-ft. contact between the ledge and the concrete. 
These aprons were built to such a height that at any point the 
ledge was covered with at least 2 ft. of concrete. 

The forms for the sections in contact with the ledge were gener- 
ally built of wood, as this material could more easily be made 
to conform to the varying shapes of the rock encountered. Above 
the first lifts the Blaw forms were used. These forms were made 
of channels each side consisting of three parts, a center piece 36 
in. deep, with a 6-in. piece bolted on either side. Through the 
center of these 6-in. channels, and at intervals of 5-ft., were passed 
3-in. rods. Struts cut to a length equaling the thickness of the 
core wall kept the forms at the proper distance apart, while a set 
screw on the rods outside the forms prevented spreading. In 
each completed lift the upper channel was allowed to remain in 
place and became the lower channel of the form for the lift above. 

At the end of each 30-ft. section, a contraction joint with water 
stop is provided. The water stops are placed in grooves varying 
in size from 4 in. by 30 in. to 3 in. by 16 in., according to thick- 
ness of wall. In the middle of each groove was inserted 4 in. of 
the 8-in. water stop. These contraction joints were begun at 
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the ledge and carried vertically to the top of the wall. The ingot 
iron is given a 6-in. lap, and is bolted wherever joints are broken. 

Three keys were inserted at the top of each layer while the con- 
crete was fresh. Two rows of keys were fastened to the forms 
leaving grooves 4 in. wide on the bottom, 8 in. wide on top. The 
center groove was triangular, 8 in. wide on top. All are 6 in. deep. 

Each layer of concrete was cleared of laitance loose material 
and washed before being coated with cement and mortar in prepa- 
ration for the layer above it. 

The material for the construction of the earth embankment 
came from the basin above the dam. A quarry was opened on 
the hill to the south, from which rock was delivered to the crushing 
plant by gravity. 

Against the faces of the core wall on both sides was placed loam. 
On the lower side a uniform width of 15 ft. was carried from the 
ledge to the water line. On the upper side, the loam is 30 ft. 
thick, at the brook level being carried from a point 10 ft. outside 
the apron to this maximum of 30 ft. and brought in at a 23 on 1 
slope, being 8 ft. thick at the water line. 

Outside the limits for the loam, gravel was used for the filling 
except that the upstream face of the dam was covered by riprap 
from the bottom to an elevation 10 ft. below the water line and 
from that elevation to 5 ft. above the water line with paving, 
and the entire face of the downstream side had a covering of loam 
1 ft. deep. 

In distributing the gravel fill, care was taken to put the coarse, 
heavy gravel nearest the outside, while the finer gravel was placed 
nearer the loam. 

The gravel was rolled in layers not exceeding 1 ft. in thickness, 
and the loam in layers not exceeding 8 in., or tamped in those not 
exceeding 4 in. 

At the bottom of the deep cuts, it was impossible to use the heavy 
rollers required on account of the lack of space in which to operate 
them, so, instead of rolling, puddling was substituted. For a 
space of 10 ft. outside the apron the loose material was removed 
from the ledge, then the hole was filled with enough water so that 
the loam when dropped in was wholly covered. This portion of 
the loam was dumped from the trains at a place convenient to 
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the derrick that had done the excavating and by it deposited where 
required. 

Loam and gravel were brought to the embankment in 4-yd. 
dump cars, 18-ton locomotives were used, carrying trains of from 
3 to 6 cars as the elevation of the dam increased. 

At Phelps Brook Dam there was little trouble from the water 
encountered below the level of the brook, one pulsometer pump 
of 4-in. discharge being sufficient to care for it at any-time. 


DISCUSSION. 


PRESIDENT SAVILLE. There are one or two things in the paper 
I should like to speak of particularly. Mr. Shaughnessy speaks 
of the Blaw forms being used. They were about 4 ft. wide and 
30 ft. long, perhaps. They were moved by the traveling derrick 
that handled the concrete buckets. At first they did very good 
work; the surface of the concrete came out nice and smooth, and 
we were very much pleased with them. But, after being used 
for some little time and moved around with the derrick, they be- 
came shaky, would sway when moved. They did not give good 
satisfaction towards the end, and at the very last, wooden forms 
were used which were very much more efficient. The fault, if 
you can speak of it as a fault, was in not having stiffners enough 
in the forms themselves to keep them rigid. The Blaw people 
might say the fault was in the method of using them; that, if 
we had treated them with more respect, they would have done 
better; that they were not intended to be knocked around as 
was done. Be that as it may, on construction work you have to 
move things as best you can. 

Another point which may be mentioned was the method of 
placing the concrete. The rock, as intimated in Mr. Shaugh- 
nessy’s paper, was brought down by gravity to a crusher, crushed, 
raised by a derrick and orange-peel or clam-shell buckets to a 
considerable height, and then dropped into the hopper of the 
concrete plant which was at one end of the work. This hopper 
had two compartments in it, one for stone and one for sand, from 
which these materials flowed by gravity to a mixing platform and 
into measuring hoppers at that point. After this was discharged 
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into the mixer, the cement was added and the materials thoroughly 
mixed. It was then raised about 10 ft. on an elevator and dumped 
into a chute and delivered at the elevation where we were working 
on the dam. It was then dumped into small cars and run along 
the side of the core wall, the locomotive taking a flat car with two 
of those buckets. At the point where the concrete was put into 
the dam, there was a very awkward derrick, which moved the 
forms and took this concrete up and dumped it into the forms. 
We found as the work progressed that that was a very unfortunate 
place to have the derrick because it interfered with work on the 
embankment. The upstream portion of our soil core, which was 
one of the defenses against percolation, was on that side. This 
track and derrick and the maneuvering of it was a very great nui- 
sance, so that we were not able to do the work as efficiently as we 
would have liked to do on the upstream side. <A suggestion 
which came from this work was that the next time any work of 
this kind was done all the machinery should be placed on the 
downstream side, leaving the upstream side clear. 

The foundation rock was a schist, soft in places, and it was 
interesting to find seams that had formerly been filled with peg- 
matite, which had become softened to a clay-like material by the 
water which had percolated down from above. Some of it was 
almost the consistency of putty, and in other places the material 
had become like chalk. It could be picked out with the fingers 
or carved with a knife, and if it got wet it became putty-like 
again, smooth and slick. That stuff was all taken out. Then 
grouting was started. The grout holes were arranged in three 
rows about 7 ft. apart and 25 ft. deep. In the first place those 
holes were filled with water through a meter to show how much 
water was lost. If a large amount of water was needed it was 
taken as evidence of a big seam. A special form of pipe was then 
put in, with a rubber dam, which by screwing together expanded a 
rubber washer that closed the hole tightly at the top. Water 
pressure was then put on the hole, something more than 10 or 
15 lb. perhaps; anyway, more than any pressure which would 
come on that point from the water in the reservoir. That proved 
to be a most efficient way of finding any holes, seams in the rock, 
or slabs. The rock lay in some places almost vertically, and it 
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was almost impossible to find any seams in it; but by putting 
water pressure on, seams would be uncovered by. the blowing off of 
large slabs. Sometimes some of the concrete would be blown off. 
We found it a most efficient way of searching out seamy rock, 
by putting water pressure on it. 

The material of the dam was loam; that is, from about 30 ft. 
out on the upstream side was this layer of loam, using black loam 
from the valley above and about 8 in. of yellow loam underneath, 
great care being taken not to get too deep into the yellow loam so 
as to meet the sandy material. Outside of that was placed clean 
gravel, the finer materials, so far as we could, being placed toward 
the inside and the coarser toward the outside; and outside of 
that a paving of heavy blocks of stone; and we chinked that with 
smaller stone, making a very efficient armor, as it has proved, 
against the action of the waves. 

Mr. Frank A. Futter. What kind of cement did you use? 

PRESIDENT SaAvILLE. Lehigh and Knickerbocker both were 
used. 
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TOPICAL DISCUSSION. 


Mr. Georce C. Bertram. I represent the Lock Joint Pipe 
Company, and I should be very glad to give you any information 
I can on the subject of reinforced concrete pipe. 

For a number of years, we have been experimenting with re- 
inforced concrete pipe for pressure purposes, not so much for street 
work, but for large supply mains. We have carried on a number 
of experiments and tests on pipes varying in size from 24 in. in 
diameter to 108 in., and have drawn the conclusion that it would 
not be economical to build pipes for a pressure higher than 125 ft. 

We recommend and use a very low safety factor in our steel, 
namely 10000 lb. per sq. in. This we found necessary on ac- 
count of the stretch or elongation which develops in steel when 
put under pressure. Although we have tested 48-in. pipe up to 
96 Ib. per sq. in., we do not consider this economical owing to 
the excessive amount of steel reinforcement required. 

In our experiments as well as in our construction work, we 
found that it was absolutely necessary to provide for contraction 
and expansion at every joint. We have developed an expansion 
and contraction joint that has proved very satisfactory. 

We have built a number of large lines, both in diameter and 
length. The first large construction was the 108-in. inside diameter 
pipe for the city of Baltimore. This is about one mile long, 
and is operating under a 75-ft. head. We have since built a 
number of other lines, one at Dallas, Tex., a sewer force main, 
approximately 14 400 ft., operating under an average head of 
about 50 ft. This line was a 36-in. inside diameter, and the pipe 
was manufactured in 8-ft. lengths, a copper expansion joint being 
used in every joint. When this line was tested, clear city water 
being used, it showed a leakage of about 17 000 gals. in its entire 
length in twenty-four hours. 

We also built a line for Fort Worth, about 14 500 ft., of which 
1 528 ft. was 36-in. pipe, the balance being 48 in. inside diameter. 
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This line operates under an average head of about 45 ft. This 
line, when tested, showed a leakage of less than 15000 gal. in 
twenty-four hours of its entire length. 

We now have under construction about ten miles of 66-in. 
diameter pipe for the Greater Winnipeg Water District. We 
have built a twenty-seven and one-half mile line of 42-in. pipe 
on the Pacific coast at Victoria. We have built a number of 
smaller pressure lines for both water and sewer purposes. At the 
present time there is being built in Philadelphia, to be operated 
under about a 15-ft. head, a large sewer siphon about 6 000 ft. 
long. 

I wish to call your attention to the fact that we recommend 
the use of contraction or expansion joints in every joint, and this 
recommendation is based on the examination made of lines that 
have been in operation for some time. I have personally examined 
a line where for a distance of 120 ft. there has been no sign of 
contraction and then every joint would open, for a number of 
joints, there being no regularity as to where the contraction takes 
place; so in all our construction work we use an expansion or con- 
traction joint at each and every joint. 

We feel that this is a particularly good time to call the attention 
of the Association to reinforced concrete pipe lines, as same can 
be constructed at a very much lower cost than either cast iron or 
steel. As an example, we are now constructing an outfall sewer 
line in Lake Erie for the city of Cleveland, 84 in. in diameter. 
This was taken in competition with steel pipe } in. thick. The 
total price for the steel pipe bid on this work was $670 000 in place, 
and, for the reinforced concrete pipe in place, $360 000. This is 
but an example of what can be done, and I simply cite this example 
of a recent piece of construction work. We are making this pipe 
for the city of Cleveland in 20-ft. lengths, and each piece weighs 
about 25 tons. The pipe is known as a ball-and-socket type of 
pipe, flush both inside and outside. We recommend and use 
pipe in 8-ft. lengths for pressure pipes, whereas our sewer pipe 
and pipes not used for pressure purposes, we manufacture in 4-ft. 
lengths. In each and every pressure pipe we provide, at the time 
we construct the same, a copper ring which has a V-shaped 
bead formed in it. This is molded in the spigot end of the 
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pipe at the time it is manufactured. This copper joint extends 
into the joint and overlaps the reinforcement from the bell of the 
adjoining pipe. We recommend and use a mixture of 1: 13: 23 
concrete, and do not recommend the use of waterproofing com- 
pounds. In fact, have not and do not use the same ourselves. 

Mr. S. H. McKenzie. I should like to inquire why you do 
not use waterproofing. 

Mr. Bertram. In answer to Mr. McKenzie’s inquiry in regard 
to waterproofing, we have not found any waterproofing as yet 
that we would recommend using. A Portland cement concern 
makes what they call a waterproofing cement, and their repre- 
sentative came to me in Cleveland and wanted us to use their 
waterproofing cement, and use a leaner mix, stating we could 
save money by doing this. Upon investigation, I found that we 
should not get as good results, and the final cost, owing to the 
increased price of this so-called waterproofing cement, would 
make the concrete cost more money than in the mix we were using 
there, namely a 1: 14: 23 concrete. 

We have found that a small percentage of clay apparently does 
not harm the concrete and does waterproof the steel better than 
any of the so-called waterproofing compounds offered on the 
market. I would call your attention to the experiment and test 
made by the Aberthaw Construction Company, of piles in salt 
water that were suspended from the Charlestown Navy Yard dock. 

Mr. James E. Burnn.* I can bear out the statement which 
Mr. Bertram has just made about making concrete waterproofing. 
For twelve years now in the Board of Water Supply Laboratory 
we have tested most of the medicines which have been suggested 
for making concrete waterproof, and our engineer inspector has 
repeatedly told me that he has not yet found one which was any 
good, and some of them are positively injurious. The best way 
to make waterproof concrete is to properly proportion it and mix 
it long enough. People are only beginning to realize, I think, 
the importance of sufficient mixing. This idea that you can turn 
a concrete mixer over a few times and turn the half-combined 
ingredients out and call it'concrete has got to be given up, or there 
will be more trouble with concrete when used under trying condi- 
* Of New York. 
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tions. Thorough mixing not only makes your concrete more 
watertight; it makes it work better in the forms, and in every 
way more satisfactory. 

Mr. McKenzie. Wet or dry? 

Mr. Bunn. Wet, by all means. The dry process is really 
the cause of more trouble in concrete pipes than anything else 
which has ever been used. Not too wet. You have got to use a 
happy medium. In Winnipeg there is approximately 12 to 20 
per cent. of very fine sand, all good and clean, that gave us very 
satisfactory results with even a less amount of cement than the 
coarser sand which requires a lot of cement to fill it up. 

Mr. Henry R. Bucx.* What precautions do you take to 
insure that the joint at the top is as dense as at the bottom? I 
should think you would get lots of trouble at the top, that it 
would settle at the bottom. 

Mr. Bertram. We always start with a grout mixture. 

Mr. F. N. SpELLER.t I have prepared a few notes by way of 
summarizing the status of welded pipe made with the bell and 
spigot. This is not at all full, it is just to round out the subject 
and start something. I might state that we have withdrawn all 
this from the market at the present time, so that there is no object 
here of accelerating the use of this material. This was done for 
the sake of conserving steel in the present emergency, for we feel 
that where emergency water works must be built at this time there 
are other materials which can be used in most cases, while steel 
is more necessary, of course, for other work. 

Just one point I would like to emphasize in connection with 
this class of pipe, and that is the matter of reliability. I had the 
pleasure recently of visiting a number of installations in the 
Middle West and in California, and the one feature in all the 
service that struck me most was the fict of the few number of 
actual failures. What I mean by “ failure,’ as I have said here, 
is a total collapse of the system, a burst or brgken pipe that would 
completely shut off the supply for any length of time. I should 
like to mention three localities. For instance, Butte, Mont. 
The whole record of that system for the last thirty-one years, I 


* Consulting Engineer, Hartford, Conn. 
+ Metallurgical Engineer, Pittsburg, Pa. 
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think, in which they have been using this class of pipe exclusively, 
shows that they have had six failures of that class. In Ogden, 
in twenty-seven years, thay have had one failure; and in Colorado 
Springs in twenty-five years they have had no trouble of that 
kind at all. 

Mr. CarstEIn.* In this afternoon’s meeting there was an 
interesting discussion on the waste of water, which should be of 
interest in connection with the talk on pipe, — especially the 
service pipes as they are mentioned by the President. I think 
that the time has come when we should pay more attention to 
service pipe lines, — that is, from the main in the street to the 
building. Much of the water which is wasted, undoubtedly wastes 
through rust holes in the steel and wrought-iron pipe which is 
used for that purpose now. I need not emphasize, I believe, that 
cast iron has proved its ability to last, — not only last but to 
carry service uninterruptedly. Where other pipe can cite a 
twenty-five or thirty year service, cast iron can cite a 250-year 
continuous service. Now, in the placing of cast iron between the 
street main and the building, it is quite possible to install it at a 
reasonable - figure, — one that would compare favorably with 
l-in. lead pipe. But we are enabled to use a 2-in. pipe instead of 
a l-in. pipe when using the cast iron, and thereby get a better 
capacity, a pipe which will not fill up so readily, one which can be 
cleaned when it may be filled up with mud or other sediment, and 
one which will last as long as the mains. 

Mr. A. B. McMILueny (by letter). The National Tube Com- 
pany has asked me to write you relative to the experience of the 
Water Supply Company in the use of pipe. I will say that the 
present water system was installed about the year 1886, and has 
been gradually added to since that time, and there are now some- 
thing over thirty miles of mains in use. Formerly, we used gal- 
vanized and dipped lap-weld steel pipe with lead joints, but later 
changed to National coating. Our system is composed wholly of 
these two classes of pipe. 

The lower portion of the city has alkali soil, which is very hard 
on ordinary pipe, but the coating seems to protect the pipe from 
the effects of alkali. 


* Of New York. 
+ President, Water Supply Company, Albuquerque, N. Mex. 
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Most of the pipe put in thirty years ago is still in good condi- 
tion, and the results of the pipe used have been highly satisfac- 
tory. On account of light weight and long lengths, it is much more 
economical to lay and handle than cast-iron pipe. As we have 
not used cast-iron pipe, I have no means of comparing them with 
respect to length of service. 

We have been convinced, however, that the use of the lap-weld 
pipe with National coating was superior to anything else for our 
purposes, as you may judge from the fact that we have used no 
other kind. 

Mr. B. B. McReyno.ps* (by letter). We first ‘nstalled 13 000 
ft. of 14-in. Matheson Joint pipe in 1892. This was installed as 
a mountain flow line at an elevation of from nine to six thousand 
six hundred feet, the soil conditions being granite rocks and dis- 
integrated granite. The present condition of this pipe is excel- 
lent. It shows very little deterioration from rust either inside or 
out. We have had several rock slides along this line, but have 
never had a broken pipe. We have had them dented and the 
joints pulled apart, but have always been able to get the pipe 
together without patching or installing additional pipe. This is 
where steel pipe has an advantage over cast iron that works out 
in practice; that is, the ease in making repairs in remote places 
and places hard to get to. Mind you, I do not want to claim that 
steel pipe has the life of cast iron, or that it will take the place of 
it (we use cast iron for tapped mains exclusively and also for 
adobe and alkali soil), but from the present condition of this pipe 
line it will last twenty-five years more and possibly longer. 

Since the installation of the above pipe line we have used steel 
pipe for the following lines: 


7 000 ft. 20-in. 
i 22 000 ft. 16-in. 
17 000 ft. 16-in. 
1 500 ft. 20-in. 
15 000 ft. 24-in. 
11 000 ft. 12-in. 


This is all in good condition, and is giving excellent service. 


* Superintendent, Water Department, City of Colorado Springs. 
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We have purchased recently and are now installing the following: 


9 500 ft. 20-in. National coated pipe. 
15 700 ft. 18-in. National coated pipe. 
8 700 ft. 16-in. National coated pipe. 


I mention this only to show that we consider steel pipe satis- 
factory after a number of years’ trial and service. 

Would sum up like this: We have had steel pipe in service from 
six to twenty-five years, and it has given us no trouble to date. 
We would recommend this pipe for flow lines where soil conditions 
are right, above all other kinds. We use it because we consider 
it better pipe for mountain flow lines and where soil conditions 
are right, on account of its ease to instali «2d handle and because 
there is no danger of falling rocks and sides breaking it; also it 
has a life of more than fifty years. 

This is all borne out by our experience with this 13 000 ft. of 
National Tube Company Matheson Joint pipe, which we have 
had in service for twenty-five years. 

Mr. EvGENE Carro.i* (by letter). As the Butte Water Company 
has used steel water mains exclusively for the past twenty-six 
years, I am pleased to give you a few facts concerning our sys- 
tem, particularly as it relates to the distributing system of Butte. 

The corporate limits of Butte are very small, but the surround- 
ing country is thickly settled, so that it is impossible to note where 
the city ends and the country begins. A conservative estimate of 
the population served by the Butte Water Company would be 
one hundred thousand people. In addition to the domestic con- 
sumers, we cover the district occupied by the large copper and 
zine mining companies in this vicinity, which take enormous quan- 
tities of water in their operations. On June 30 of this year, which 
is the date of our last report to the Public Service Commission, 
we had a total number of eleven thousand and forty-four consumers 
of all classes, seven hundred and twenty-seven of which are 
metered, including all of the mining companies, industrial plants, 
and large consumers. It is not the custom of the company to 
meter residences, except apartment houses, hotels, and boarding- 
houses. The average daily consumption of water during the fiscal 


* Manager, Butte Water Company, Butte, Mont. 
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year ending June 30, 1917, was twelve million six hundred and 
thirty-six thousand (12 636 000) gallons. 

As the mining companies and mills vary materially in the 
amount of water consumed from month to month, and because 
the water company is liable to be called upon at any time to 
supply enormous quantities of water to fight underground fires, 
our pipe system and water supply is more extensive and of larger 
size than would seem warranted by the number of consumers and 
house connections. 

The water supply is obtained from three different sources. 
The Basin Creek supply is obtained from a storage reservoir on 
Basin Creek thirteen miles south of the city,. and delivered to 
the distribution system by two 24-in. influent pipe lines. The 
Moulton system is supplied from an impounding reservoir seven 
miles north of the city and conveyed to the distribution system 
by a 12-in. influent pipe line (which is now being replaced with a 
16-in. influent pipe line). The Big Hole system takes its water 
from the Big Hole River about thirty-two miles south and west 
of the city, pumping the same across the Continental Divide to 
a distributing reservoir, a distance of about nine miles from the 
pumping station, thence by gravity through a 24-in. influent pipe 
line to the distribution system. The total capacity of the influent 
supply lines at the present writing is eighteen million five hundred 
thousand (18 500 000) gallons in twenty-four hours, and the com- 
pany is about to install an additional pump and pipe line from 
their Big Hole Station to Butte, which will increase the daily 
capacity eight million (8 000 000) gallons. 

In 1891, the Butte Water Company purchased the small water- 
works plant then supplying the city of Butte, and began the en- 
largement and rebuilding of the whole plant, developing the Basin 
Creek supply first. The distribution system of the old water 
plant consisted of ordinary screw-joint pipe from 2 to 6 inches 
diameter, with the exception of about two miles of 8- and 10-in. 
National Tube Company’s Converse Joint Kalamein pipe, which 
was laid in 1886, and about four miles of 3- and 5-in. Kalamein 
pipe with Converse Joint, furnished by the National Tube Com- 
pany. 

Since that time National Tube Company steel pipe has been 
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used exclusively in the distribution system. Originally, Kala- 
mein pipe with converse joint was used, but since 1912 the Mathe- 
son Joint pipe, manufactured by the National Tube Company, 
has been used exclusively. Upon the adoption of the Matheson 
Joint instead of the Converse Joint, the Kalamein was abandoned 
and the National Coating substituted. The Kalamein pipe which 
was in the old system when the present company acquired i+ in 
1891, with the exception of two miles of 5-in., which was removed 
to increase the size of the pipe, and which was used in other parts 
of the system, is still in the ground and giving us no trouble. From 
the records of the old company, the first Kalamein pipe was laid 
in 1886. This pipe is at present in service on Main Street of 
Butte. When Main Street was paved, about ten years ago, this 
pipe was exposed for its whole length for examination and found 
to be in such excellent condition that it was not considered neces- 
sary to replace it for the permanent paving, and it has given no 
trouble whatever up to the present writing. 

The first 24-in. line from Basin Creek, built in 1892, is con- 
structed of banded Redwood Continuous Stave pipe to within a 
mile and a half of the city limits, from which point a 20-in. Kala- 
mein pipe with Converse Joint was laid for a distance of three 
miles to the center of town. This pipe is still in operation, and 
recent investigations show it to be in excellent condition practi- 
cally all of the way. This Kalamein pipe has given us no trouble 
at all, and while it is pitted a little where it crosses a swamp, either 
from electrolysis or acids in the ground, it is in first-class condition 
to-day. 

The Big Hole pipe line was built in 1898-9 and consists of 24- 
and 26-in. Continuous Stave Redwood pipe with riveted steel pipe 
where the pressure exceeds two hundred and fifty feet. This line 
is still in excellent condition, no trouble having been experienced 
with either the wood or the steel to the present writing. In 1912 
an additional 20-in. Kalamein steel pipe was laid from the end of 
the wooden pipe on Basin Creek line No. 1, a distance of over 
three miles, connecting to the eastern part of our distribution 
system to reinforce the water supply. In 1914 an additional 
pipe line was constructed to Basin Creek reservoir parallel to 
line No. 1, connecting to the distribution system at the city limits. 
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This pipe is constructed of 7.26 miles of 24-in. Continuous Stave 
Oregon Fir pipe and 2.5 miles of 24-in. National Coating Matheson 
Joint pipe manufactured by the National Tube Company. The 
contract has been let to the National Tube Company for 18 000 
ft. of 16-in. Matheson Joint pipe National Coating to replace the 
present 12-in. wooden pipe line from the Moulton Reservoir to 
the city. This is a very old pipe, requiring renewal and increase 
in capacity owing to developments of that water supply in the 
past five years. 

Summarizing, — the water system of the Butte Water Company 
has 525 000 ft. of National Tube Company’s steel pipe in their 
distribution system of both Converse and Matheson Joint, with 
300 000 ft. of influent pipe lines which consist of 226 954 ft. of 
Continuous Stave and machine-banded wooden pipe, 38 604 ft. 
of Riveted Steel pipe, 17 042 ft. of 20-in. Matheson Joint pipe, 
3 000 ft. of 20-in. Converse Joint pipe, 13 200 ft. of 24-in. Mathe- 
son Joint pipe, National coating, and 1 200 ft. of 26-in. Matheson 
Joint pipe with National coating. 

We have under contract, and about to be constructed, 18 000 
ft. of 16-in. Matheson Joint pipe, National coating. 

The advantage of steel pipe in the water system of Butte may 
be summarized as follows: The first cost is much less than cast 
iron. The cost of laying is considerably less than the cost of lay- 
ing cast iron. The cost of maintenance and repairs is considerably 
less for steel than cast iron. The life of steel pipe properly coated 
is yet undetermined, but the fact that the city of Butte has steel 
pipe which has been in the ground for thirty-one years and is still 
in excellent condition would warrant the statement for this com- 
munity, where the freight rates are high and cost of labor the 
highest in the country, that it is more economical to use steel pipe 
than cast iron. 

During the past twenty-six years in handling steel pipe for the 
water works of Butte, we have had only six burst pipes attribut- 
able to defective pipe. In laying the Matheson Joint pipe on 
our 24- and 26-in. influent pipe lines we have the remarkable 
record of not having a defective joint, although the pressure is as 
high as 150 lb. per sq. in. in most of the joints. 

In designing the plant for Butte and other communities in 
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Montana, where the writer has been employed as consulting en- 
gineer, the consideration which has always governed is a financial 
one. The life of steel pipe properly coated, as far as the writer 
knows, is yet undetermined, but for purposes of comparison he 
has found that, even admitting that the life of cast-iron pipe is 
twice as long as steel pipe, in a growing community he generally 
figures that the increased cost of installation of cast-iron over 
steel, and the increased cost of maintenance and operation of the 
cast-iron system over a system composed of steel, warrants the 
substitution of steel for cast-iron pipe. In influent pipe lines the 
increased capacity of steel pipe over cast-iron is quite a material 
matter, and where the delivery of pipe over mountainous roads 
is quite a figure in the cost of construction, the advantage of steel 
pipe over cast iron is even greater. In a growing community 
where frequent changes are necessary to increase the capacity, 
the lesser first cost is quite a factor for the engineer to consider. 
Particularly in small communities, where the amount of money 
to be expended is limited and where the desire of the community 
is to cover the largest amount of territory with the least expendi- 
ture of funds, there is no question that the use of steel pipe is 
advisable. 

Owing to unusual conditions, there is a great deal of electroly- 
sis to be contended with in the Butte district. The water com- 
pany has been endeavoring to have this remedied for many years, 
and has succeeded in forcing the street railway company to place 
return feeders to their power stations and make other improve- 
ments, tending to reduce the large electrolytic action from that 
source. Beside the street railway company there are two rail- 
roads passing through Butte operated by electricity, as well as 
many surface and underground electric tramways around the 
mines. It is questionable, in the writer’s mind, if cast iron would 
not be subject to as great damage as the steel pipe, though we 
have had no way in which to compare the relative resisting quali- 
ties of the two pipes to electrolytic action. 

While not committing myself in future work, believing that 
every separate plant should have intelligent study, and believing 
that the selection of the proper materials to be used in the con- 
struction of a water plant depends largely on local conditions, the 
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writer is free to say, from his twenty-six years’ experience with 
steel pipe, that it has been very satisfactory in Butte and other 
communities in Montana with which he is familiar. He does not 
hesitate to recommend it for water works, and in designing a new 
system would take into consideration more particularly the first 
cost of installation, cost of maintenance, repairs and operation in 
deciding between the use of steel or cast iron. 
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MATHESON JOINT STEEL WATER MAINS. 


BY F. N. SPELLER.* 
[Read September, 1917.) 


For about thirty years welded steel bell and spigot pipe has been 
used for water mains. For the past ten years most of this has 
been made with the expanded end known as the Matheson Joint. 
Failures of the kind reported every week or so in the newspapers 
with cast iron have so far been practically unheard of with this kind 
of pipe. This unbroken record of reliability is not affected by occa- 
sional leaks due to severe corrosion or electrolysis or collar leaks 
which occur also in cast iron or other pipe. Reliability in service is 
based on the large and uniform factor of safety, especially against 
shock which obtains in this class of steel pipe. There are none 
of the hidden blowholes and other defects to be expected in cast 
metal. The foundation does not have to be so rigid. More 
power can be safely employed in calking and a much wider range 
of pressure can be safely carried in the same pipe compared with 
cast iron. Instances have been reported where this pipe has 
been permanently dinted and distorted by rock slides without 
leaking or interrupting service. For these reasons, and con- 
sidering the large saving in weight, it is not surprising that Mathe- 
son Joint steel pipe has become so generally used in the mountain 
districts. 

Each length of this pipe has a suddenly applied test pressure of 
450 to 600 lb. at the mill. This, together with the strain which 
is put on the weld and material when the bell is rolled out, makes 
it almost a certainty that there will be no failures in service. 

Carrying Capacity... Several tests have been run in service 
where cast iron and welded steel lines were conveniently located 
for this purpose, which proved the larger carrying capacity of 
the latter.t This has been carefully determined on new pipe 
(4-, 6-, and 8-in.) in some elaborate tests under the supervision of 
the Underwriters’ Laboratory, the results of which will be pub- 


* Metallurgical Engineer, Pittsburg, Pa. 
t Engineering News, November 9, 1916. Report on Glenwood Springs System, Colorado. 
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lished in the near future. These tests indicate an increase in 
capacity of 20 per cent. in the steel over cast iron of the same 


Fic. 1. AN EXAMPLE OF THE VALUE OF “ NaTIONAL’’ MaTHESON JOINT 
Pire Laip In A CouNTRY WHERE Roap CoNnstTRUCTION WAS IMPOSSIBLE, 
AND THE PIPE WAS CARRIED BY AERIAL CABLE TO OTHERWISE INACCESSIBLE 

Pornts. 
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inside diameter. As Matheson Joint steel pipe is made to O. D. 
and cast iron to I. D., the difference in favor of the steel on these | 
nominal sizes is found to be 3 to 4 per cent. 

Durability. The service records covering the past thirty years 


Fic. 2. Section or a LINE OF 17 250 Feet or 24-Incu O. D. “ Nationa” 
Martueson Joint Pree By A Crry NORTHERN UTAH (OGDEN) 
THREE DEGREES PER LENGTH. 
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also indicates less tuberculation on steel, although this trouble, 
like corrosion, varies so much with water conditions that it is 
difficult to make close comparisons. Durability is usually dis- 


Fig. 3. NationaL’’ MatTHEeson JoInT — SecTIONAL VIEW. 


cussed in conjunction with strength and reliability in service 
when, as a matter of fact, they are separate problems which in- 
volve materials having widely different properties. Cast iron is 
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necessarily made comparatively thick on account of the weak- 
ness of the metal and limitations of casting operations. 

To take advantage of the lighter weight and greater strength 
of steel, and at the same time increase the durability in service, 
involves the use of a reliable protective coating. Much has been 
done along this line of late years, led by the demands of the oil 
and gas interests, where high pressure and consideration for 
safety have made welded steel pipe the standard. 


Fic. 4. Curvature apout 50 PER 100 
Feet. DEFLECTION IS MADE BY Ftve-Foor 
LENGTHs. 


Where conditions are very bad, as in tidewater swamps, per- 
manent protection has been obtained by boxing the pipe and filling 
in with two inches of well-mixed concrete. While this has been 
proved satisfactory by twenty years’ experience, a cheaper and 
more flexible coating is usually all that is required. 
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Before any coating is decided upon, however, a careful survey 
of local conditions should be made to determine how much bad 
strata the pipe will pass through. It usually turns out that only 
five or ten per cent. of the system is exposed to conditions which 
might cause apprehension, and such localities may be carefully 
protected without involving a considerable expense per foot over 
the whole line. However, it is safe to say that some protection 
should always be provided underground. This may be only a 
dip outside and inside in hot asphaltum of good quality. This 
acts as a good priming coat should it be thought advisable to add 
further protection. We advocate a wrapping of fabric saturated 
with a good quality asphalt pitch having a flow point of about 
150 degrees F. Another layer may be applied if necessary. 

Special machinery has been designed to apply this coating 
tightly and uniformly at the place of manufacture, but if condi- 
tions warrant, the coating may be applied in the field after clean- 
ing and drying the line and applying a thin priming coat such as 
coal tar dissolved in benzol. The Standard Oil Company of Cali- 
fornia applies two layers of asphalt of high melting point to the 
cold pipe as soon as the priming coat is dry, which is covered 
spirally with a strip of burlap about eight inches wide. Another 
thin coating should be applied to saturate and preserve the bur- 
lap. The writer has seen lines where the coatings so applied were 
t-in. thick on top and ;;-in. underneath. These oil lines operate 
at 700 to 800 lb. pressure. This would seem to be approaching 
the ideal system, where the pipe is strong and ductile enough to 
stand any reasonable amount of settlement or shock and where 
the coating is made of the material which experience has taught 
to be the best to withstand soil corrosion and electrolysis. 

Inside corrosion of water mains has given comparatively little 
trouble; a properly applied dip has given all the protection 
required in the large majority of cases. 
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A SMALL WATER WORKS TESTING LABORATORY. 


BY A. N. FRENCH, SUPERINTENDENT OF WATER WORKS, SENECA 
FALLS, N. Y. 


[Read November 14, 1917.] 


Within the last year or two water-works men have often had 
their attention called to the fact that there are many small filter- 
ing plants which do not have chemical laboratories, which do not 
make tests of the quality of the water, and which are in general 
operated without proper supervision. One of the latest papers 
of that sort which I have noticed is from the pen of Mr. Ray C. 
Werner, chemist of the Georgia State Board of Health. He 
urges that every water works which has a filtering plant should 
have a suitable laboratory for the purpose of making tests of the 
water and counting the bacteria. 

I imagine that most water-works men realize the desirability 
of a laboratory, but they regard such a thing as beyond their 
financial means; as requiring much special education; and as, 
in general, something unattainable. In order to illustrate that 
it is not so very difficult or costly for a small water works to set 
up a laboratory, and that it is within the ability of almost every 
superintendent or chief engineer of a pumping station to gain the 
necessary knowledge in order to operate it, perhaps the experience 
of my company, and that of the chief engineer and myself, may 
be of interest. 

The water supply for Seneca Falls, N. Y., comes from Cayuga 
Lake, one of the “ Finger Lakes ” of Central New York. Cayuga 
Lake is forty miles long; its depth reaches 410 ft., and its width 
varies from one mile to five miles. Its drainage area is mostly a 
farming country. The land is nearly all under cultivation, there 
being almost no forest land or waste land. The largest place on 
the lake is Ithaca, forty miles from Seneca Falls, and with a popu- 
lation of about 16,000. There are several small villages of a 
thousand or two or less, and the rest is farming country. 
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The waters of these Finger Lakes, like those of the Great Lakes, 
are naturally pure and fine, and in some instances are still so. 
The city of Rochester takes its domestic supply from Hemlock 
Lake without filtration or chlorination. The village of Penn Yan, 
which has some five thousand population, takes its supply from 
Keuka Lake without any sort of treatment. The city of Syra- 
cuse treats the water of Skaneateles Lake with chlorine. The city 
of Geneva has filters; and the city of Auburn is constructing a 
plant. 

The state analyses of the water of Cayuga Lake at times indi- 
cate the presence of B. coli, and in times of freshet there is con- 
siderable turbidity. Our company installed rapid sand filters 
which were put into operation in the spring of 1913. The chief 
engineer and myself very soon felt that we were working in the 
dark, and set about aceumulating knowledge necessary for the 
establishment and management of a small testing laboratory. 
We visited the cities near us which had filtering plants, and we 
bought books, and read and studied. We got more help from a 
book put out by the American Public Health Association, ‘ Stand- 
ard Methods of Water Analysis,” than from any other book we 
had access to. 

We were fortunate, at this stage, to bethink ourselves of the 
State Experiment Station at Geneva. We went there and made 
the acquaintance of Dr. Breed, bacteriologist, who gave us a 
great deal of help in the way of information and advice. Later 
he sent us a young man who was associated with him, and who 
had some experience in water analysis, and who made up for us a 
list of apparatus and chemicals necessary. After we got our 
apparatus and supplies, he came and stayed a few days with the 
chief engineer, and saw him started in the right way. 

We partitioned off a small room in one corner of the upper floor 
of our filter building, built a bench, and made provision for the 
storage of our chemicals and apparatus — a matter of some cup- 
boards and shelving. 

We bought chemicals, glass ware, scales, magnifying glass, etc., 
of the Bausch & Lomb Company at Rochester. The larger pieces 
of apparatus are the most costly, and the purchase of them is 
the heavy financial item in setting up a laboratory; but, thanks 
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to suggestions of Dr. Breed, we got over that part quite cheaply. 
For instance, instead of purchasing an expensive incubator we 
bought the smallest size of chicken incubator, costing us about 
seven dollars. For a hot-air sterilizer we bought a kerosene-oil 
stove and oven. We made our own autoclave from a piece of 
8-in. steam pipe, and heated it with steam from our boilers. So 
that those expensive items of apparatus, which would have cost 
a good dal if bought of a maker of bacteriological apparatus, 
with us represented very little money. 

With a moderate amount of traveling about, a small expenditure 
of money, — totaling, as I recall, around one hundred dollars, — 
and with a good deal of reading and study, we are now equipped 
and able to make the presumptive test for B. coli, the bacterial 
count, the test for alkalinity, and the test for free alum. 

We have been making tests regularly for over two years now, 
and keeping a record of the results; and it is a lot of satisfaction 
to be able to do so. Of course our main reliance is on the fermen- 
tation test for gas-forming bacteria and the bacterial count. We 
make those two tests once a month. Our lake is so large, and its 
water is so constant in quality, that we do not feel it necessary 
to make more frequent tests. We have never had any gas formers 
in our filtered water, and often there are none in the raw lake water. 
The bacterial count in the raw water is not high either, except in 
time of freshets. Often it will be as low as 25 per c.c., but in time 
of flood it will run up to several hundred. In the filtered water 
our counts run as low as 5 per c.c. and as high as 40. We make 
our bacterial counts on agar, using the regular petri dishes. 

The alkalinity test is not made very often. The lake water is 
about 80 or above, as a general thing, and, as we use only one-half 
grain or less of sulphate of alumina per gallon, we have such a 
margin of safety in alkalinity that we are safe, except in time of 
flood, when it will go down to zero, or nearly so, for a few days. 
Then is when we want to test for alkalinity, and if we could not 
do it, we would be unable to understand why our filters “ did not 
work right,” or know what to do. 

Another satisfaction which we have had from our laboratory 
has been our ability to make tests on the wells about the village. 
This country is a clay-soil country, and in time of floods much 
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turbidity gets into our lake. Consequently all of the older houses 
had their own wells. People did not like to drink roily water, 
and from a well they can almost always get clear water. Also 
there is much vegetation growing in our end of Cayuga Lake, and 
the lake water always tastes and smells of it. We have found, 
by testing wells scattered over the village, that most of them con- 
tained gas-forming bacteria, and the total count was high. By 
carefully disseminating that information we have cut down the 
use of well water largely. Every year sees a fewer number of 
wells in use. The filtering of our water keeps the sediment out of 
it, the bacterial count low, and removes most of the vegetable 
smell and taste, so that our people are losing their prejudice 
against it. 

We would not be without our little laboratory for many times 
what it cost, and our experience leads me to think that almost 
any superintendent of water works or chief engineer of pumping 
station can have such a laboratory if he wishes, and make regular 
tests of the water. The cost is not prohibitive, and the necessary 
knowledge can be obtained. 


DISCUSSION. 


Mr. Rosert Spurr Weston. I think this paper is along a 
very good line, and one that is well worthy of attention. Many 
plants which are designed by the best engineers have not worked 
properly because, after the end of the contract period, the engineer 
has had no further control of the plant, and the water has been 
over-treated or under-treated, the filter bed has not been taken 
care of, or some other accident has happened, which has given the 
plant a bad name. As a result the engineer very often gets 
blamed for what is not his fault. Therefore this paper ought to 
be emphasized as a step along the right path. 

Water purification plants may perhaps be grouped in three or 
four classes. The first class includes those where the water works 
employs a chemist all the time. This does not cost less than $2 000 
a year for a first-class man, with equipment, supplies and every- 
thing, and that expenditure, of course, is possible only in the 
larger works. I think about $3.00 per 1000000 gal. is about 
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the limit that any works can pay for this sort of supervision. 
That would mean $329 a year for a small works, producing 300 000 
gal. a day. 

The second class is where the local engineer or superintendent 
himself makes the tests for turbidity, alkalinity, and so forth, and 
then some central laboratory, state or private, makes monthly 
or bi-monthly or quarterly analyses. This is a very efficient way 
of controlling plants, especially small ones. 

Then, again, there is the third grade of supervision, where there 
is no works laboratory, but where a central laboratory makes an 
inspection every month. That is the kind of supervision which 
all of our Massachusetts plants get, and this is the minimum which 
any purification plant ought to get. 

Then the fourth grade, of course, is where there is no laboratory 
supervision at all. 

One difficulty in the way of establishing a laboratory in a small 
works is that all pumping-station men are not adapted by train- 
ing to acquire the methods of bacteriological specialists. I know 
of one water works, however, a few miles north of Boston, which 
has a very intelligent engineer who makes some of the most com- 
plicated tests with a very great degree of accuracy; and we 
happen to have under our supervision other plants where no 
amount of teaching by a most competent man would get those 
in charge to grasp ordinary routine tests and make them with 
any degree of accuracy. So I think the personal element has 
always to be taken into consideration. But, generally speaking, 
I think it is a most important part of water-works management 
to have some sort of laboratory control over filter plants. 

PRESIDENT SaviLLeE. There is one matter that neither Mr. 
Weston nor Mr. French has mentioned, which is of considerable 
importance, not from the financial but from the management end, 
and that is the difficulty, especially in municipal plants, of get- 
ting a man who will stay with you for the money which you can 
pay. It takes some time to break a man in. You get a young 
man from Mr. Weston’s laboratory, perhaps, or from some other 
good laboratory, or one who has had a few years’ experience with 
the State Board of Health, and is anxious to get out and is willing 
to go to work for a small salary. You put up with a good many 
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things with him for a year or so, and get him in pretty good shape, 
and then he begins to be uneasy. He has become a valuable man 
and he wants more money. The high cost of living hits him, but 
the “ powers that be ” don’t want to furnish the money to pay 
him any more, and then you have to begin all over again. It is a 
pretty difficult thing for a small laboratory to get a competent 
man and keep him for any length of time. I think Mr. Weston 
will bear me out in that. 
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REPORT OF COMMITTEE ON REVISION OF STANDARD 
SPECIFICATIONS FOR CAST-IRON WATER PIPE 
AND SPECIAL CASTINGS. 


The Committee on Revision of Standard Specifications for 
Cast-Iron Water Pipe and Special Castings begs to submit the 
following report. 

This committee, appointed in 1912, has for several years co- 
operated with a similar committee of the American Water Works 
Association, which latter committee at the Richmond Convention 
in May, 1917, submitted to its parent body a report which may 
properly be said to be the joint work of the committees of the 
two associations. We cannot improve on that report, and there- 
fore beg to submit it for your careful consideration: 


The Committee on Revision of Standard Specifications for Cast-Iron 
Water Pipes and Special Castings begs to submit the following report: 

Appointed in 1911, this committee has for several years coéperated with a 
similar committee of the New England Water Works Association. 

In January, 1916, at a joint meeting, held in New York City, a joint com- 
mittee of six members — three from the committees of each association — 
was appointed to prepare a tentative draft of revised specifications, to be 
submitted to the manufacturers for their examination and criticism. The 
resulting draft was forwarded to the manufacturers on May 6, 1916, accom- 
panied by the following letter: 


To the Manufacturers of Cast-Iron Pipe: 


The enclosed specifications for Cast-Iron Water Pipe and Fittings, pre- 
pared by a joint committee formed from the committees of the American 
and New England Water Works Associations, is a preliminary draft of pro- 
posed new Standard Specifications, and is sent you for your criticism and 
discussion. 

It is the intention of the joint committee to hold a meeting in New York 
City within a few months, and to invite manufacturers to appear and pre- 
sent in person their discussion of the enclosed specifications, or, if attendance 
is not possible, to submit such discussion in writing at this meeting, notice 
of the time of which will be given thirty days in advance of the date finally 
chosen. 

For your information, a brief statement of the development of the specifi- 
cations now sent you may be of interest. In June, 1911, the American Water 
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Works Association appointed a committee to revise the existing Standard 
Specifications for Cast-Iron Pipe, and in March, 1912, the New England 
Water Works Association appointed a committee for a similar purpose. Both 
committees at once appreciated the fact that the first object in the work 
should be the development: of a single specification, agcepta le to both asso- 
ciations, and which, it might be hoped, would later be alopted by all other 
societies and therefore become, in fact, a standard specification. 

While many independent meetings of the two committees have been held 
during the past three years, much ‘of the time of each committee has been 
spent in considering suggestions and questions su>mitted by the other. ant 
January 21, 1916, a joint meeting of the committees was held in New York 
City, an entire day being devoted to the discussion of the modifications and 
revision of a tentative specification which the two committees hal been 
considering for a number of months past. At this meeting, it was voted that 
a joint committee, of six members — three from the committee of each asso- 
ciation — prepare a tentative draft of specifications to be sent to manufac- 
turers for their discussion and criticism; and the specification now forwarled 
to you is the result of the work of this joint committee. 

In submitting this draft of specifications for your examination, it may fur- 
ther be well to state that the committee recognize that the proposed speci- 
fications will involve some increase in the cost of production, but it is believed 
that the resulting advantages to users will be sufficient to make the slight 
increase in cost of no practical moment. It is therefore hoped that the 
manufacturers will approach the consideration of these specifications on the 
assumption that there is a substantial demand for a uniform outside diameter, 
and good reasons for a specification of the chemical character of the metal, 
for the relation between flexure and breaking load, and for an improved 
coating. 

It is to be understood, however, that the present draft is altogether ten- 
tative, that the minds of ‘the committee are open, and that this draft is now 
sent you for your discussion and criticism, with the hope that finally a standard 
specification may be developed, acceptable throughout this continent, at 
least, to the users and to the manufacturers of the pipe, and which will become 
effective at such time in the future as will reasonably allow for any necessary 
changes in foundry equipment. 


Joint CoMMITTEE. 


Joun H. Grecory, Frank A. McINNEs, 
N. F. S. Russet, Frank A. BARBovR, 
WALTER Woop, W. R. Conarp, 

Am. W. W. Assoc. N. E. W. W. Assoc. 


May 7, 1916. 


On November 23, 1916, an invitation was sent to the manufacturers to 
meet the Joint Committee in New York on December 14, 1916, of which the 
following is a copy: 


Dear Sirs, —In May, 1916, a copy of a Tentative Draft of Standard Speci- 
fications for Cast-Iron Pipe and Fittings, proposed by the Joint Committee 
of the American and New England Water Works Associations, was sent you 
for your examination and criticism. In the accompanying letter it was 
stated that a meeting, to be held-in New York City, would be called at some 
future date, which it was hoped you would attend and present to the com- 
mittee your views regarding the proposed sp:»cifications. 
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We now beg to advise you that this meeting will be held in the House of the 
American Society of Civil Engineers, No. 220 West 57th Street, New York 
City, at ten o’clock a.m., on Thursday, December 14, 1916, and we earnestly 
desire that you arrange to attend and be prepared to discuss the proposed 
specification. : 

The draft already sent you is altogether tentative, and any amendments 
or suggestions you may care to make will be given due consideration. 


Yours truly, 


Frank A. McInnes, Chairman, - 
New England Water Works Assoc. 
Committee. 


Joun H. Gregory, Chairman, 
American Water Works Assoc. 
Committee. 
November 23, 1916. 


At the meeting held on December 14, 1916, which was presided over by 
Mr. Leonard Metcalf, President of the American Water Works Association, 
there were present, in addition to the presiding officer, the following: 

Representatives of the New England Water Works Association: Frank 
Barbour, Wm. R. Conard, Thomas H. Wiggin. 

Representatives of the American Water Works Association: John H. 
Gregory, Frank A. Barbour, W. H. Randall, N. F. 8S. Russell, Walter Wood. 

Representatives of manufacturers: N. F. 8. Russell, U.S. C. I. Pipe and 
Foundry Company; Walter Wood, R. D. Wood & Co.; 8. B. Brown, Warren 
Foundry Company; 8. H. Morrison, Warren Foundry Company; R. W. 
Conrow, Central Foundry Company; R. R. Rust, Central Foundry Company. 

The important changes from the present standard specifications proposed 
by the Tentative Draft of Revised Specifications, and which were the subject 
of discussion in the meeting of December 14, 1916, are as follows: 

1. The adoption of a uniform outside diameter for all classes of pipe of 
the same size. 

2. The specification of the permissible range of total carbon, combined 
carbon, silicon, manganese, phosphorus, and sulphur in the metal. 

3. The requirement of a relation between flexure and breaking load in 
test bars. 

Other less important revisions included more complete specification for 
coating, the including of the element of time in the hydrostatic test require- 
ments, the addition of flanged pipe and the substitution of the word “ fittings ”’ 
for special castings. 

After a prolonged discussion of the proposal to adopt a uniform outside 
diameter and of the feasibility of specifying chemical quality of the metal, — 
the stenographic report of which covers 128 typewritten pages, — it became 
evident that the manufacturers, as represented at the meeting, were opposed 
to the revision of the present specifications, for various reasons, including the 
expense incident to changes in present equipment, increased manufacturing 
difficulties, and the belief that the present specifications were good enough. 
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In order that the statements of the manufacturers as to the effect of the pro- 
posed changes on cost of production and on the technique of manufacturing 
might be supported by definite figures and arguments, the following motion 
was unanimously carried: 


Moved that the manufacturers be requested to consider the tentative speci- 
fications for cast-iron pipe as prepared and submitted to the manufacturers 
under date of May 7, 1916, and report to the committee at a meeting to be 
held on March 15, 1917, the result of their deliberations, with such modifica- 
tions of the specifications, paragraph by paragraph, as may seem to them 
desirable, together with their reasons therefor. 


It was the understanding of those present that the manufacturers would 
discuss in detail the tentative revised specifications, and would present in 
writing at the meeting to be held on March 15, 1917, the results of their de- 
liberations. 

When the date of this meeting approached, it was found that the manu- 
facturers were not prepared to submit any detailed discussion of the tenta- 
tive draft of specifications, and on March 31 the following letter was received 
by the chairman of your committee: 


Joun H. Grecory, Chairman, Committee on Cast-Iron Pipe Specifications, 
American Water Works Association, 170 Broadway, New York City: 


Dear Sir, — Referring to the request of the committee that the manufac- 
turers should again study the tentative specifications submitted by the joint 
committee of the American Water Works and New England Water Works 
Associations, and if necessary to propose their own specifications: 

We beg to state that this question has been fully discussed at three meet- 
ings of the manufacturers, and it is the unanimous opinion that there are no 
essential changes, at the present, necessary in the specifications of the Ameri- 
can Water Works Association, adopted May 12, 1908. 

These specifications are not ideal, but, for practically ten years, have 
proven fairly satisfactory to both user and manufacturer, as evidenced by 
their almost universal adoption. 

We would, therefore, respectfully suggest that the Specifications of the 
American Water Works Association, as now drafted, remain unchanged. 

Yours very truly, 
(Signed) Woop. 
F. S. 


The preceding letter makes evident the position of the manufacturers and 
the fact that not only will they not agree to any changes in the present speci- 
fications until forced to do so by the demand of consumers, but they will not 
coéperate with your committee to the extent of furnishing detailed reasons 
and figures in support of their objections to the proposed revision. Under 
these circumstances the only course open to your committee is to submit 
to the membership the tentative draft of revised specifications, and to request 
that after a reasonable time a ballot be taken to determine whether the Asso- 
ciation is in favor of the adoption of the important changes suggested by these 
revised specifications, viz., a uniform outside diameter, chemical require- 
ments of the metal, and a relation between flexure and breaking load. 
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To this end we recommend that the tentative draft of the revised speci- 
fications be printed and distributed to the members. The present draft of 
revised specifications is submitted to the Association for the purpose of ascer- 
taining whether your committee is working along lines approved by the mem- 
bership, and there will doubtless be material modification in the present draft 
before final form is reached. It is not proposed that after final adoption the 
new specifications should go into effect for a number of years. 

Presumably the New England Water Works Committee will follow the 
same course as suggested in this report, and will submit the revised specifica- 
tions to that Association for its consideration. 

It is obvious that in view of the manufacturers’ dictum that the present 
specifications are good enough, any further work on the part of your com- 
mittee must be determined by the action of the Association. Presumably 
there was some reason for the appointment of this committee, and if, in the 
judgment of the Association, there still remains sufficient reason for a revision 
of the specifications, doubtless the manufacturers will meet any reasonable 
requirements which may be demanded, but it is to be pointed out that all 
members should give serious consideration to the proposed revision, and 
should be prepared to follow up any vote in favor of revising the present 
specifications by a determination to use only the revised specifications in their 
future work. It is believed that if, by coéperation with the New England 
Water Works Association and other similar bodies, a single standard speci- 
fication can be developed, the result will be to the advantage of all concerned, 
including both the users and the manufacturers. 

Respectfully submitted, 
Joun H. Grecory, Chairman. 
Epwarp E. WaLL. 
W. H. Ranpat. 
F. A. Barsour. 
May 11, 1917. 


The only course open to your committee is to follow the action 
recommended in the above report. 

It is therefore recommended that the tentative draft of speci- 
fications, and the report of the committee of the American Water 
Works Association, be printed and distributed to the members; 
that, at the next monthly meeting after such distribution, the 
subject be thrown open for discussion and that during the month 
following this discussion a Questionnaire be sent out, reading, in 
general terms, as follows: 


With the understanding that no change will be made in the Standard 
Specifications for Cast-Iron Pipe and Special Castings until after 
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the present world war has ended, and not then until after a reasonable 
period has elapsed for the manufacturers to revise their equipment: 


Are you in favor of the adoption of a uniform outside diameter? 
Are you in favor of chemical requirements of the metal? 
Are you in favor of a relation between flexure and breaking load? 


It may appear advisable, after the suggested meeting for the 
discussion of the Revision of the Specifications, to change the 
above outlined series of questions, but, however this may be, the 
object of the Questionnaire is to obtain from the membership a 
mandate which will either justify the committee in continuing 
its work or make it evident that our Association does not desire 
Revised Specifications. 


F. A. McInngs, Chairman. 
F. A. BARBOUR. 

W. R. Conarp. 

G. A. Kina. 
T. H. Wiaern. 
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TENTATIVE DRAFT OF STANDARD SPECIFICATIONS 
FOR CAST-IRON WATER PIPE AND FITTINGS, PRE- 
PARED BY JOINT COMMITTEE OF THE AMERICAN 
AND NEW ENGLAND WATER WORKS ASSOCIATIONS. 


(Changes from present New England and American specifications are in 
italics.) 


DESCRIPTION OF PIPE. 


Section 1. The pipes shall be made with bell and spigot ends 
or with flange ends, and shall conform accurately to the dimensions 
given in Tables Nos. and . They shall be straight and 
shall be true circles in section, with their inner and outer surfaces 
concentric, and shall be of the specified dimensions in outside 
diameter. 

Bell and spigot pipes shall be at least 12 ft. in laying length, ex- 
clusive of the bell, and flange pipes shall be at least 12 ft. in length 
face to face of flanges. 

All classes of pipe of each size shall have the same outside diameter. 
All pipes having the same outside diameter shall have the same 
inside diameter at both ends. 

The inside diameter of the lighter pipes of each standard out- 
side diameter shall be gradually increased for a distance of about 
6 in. from each end of the pipe barrel, so as to obtain the required 
standard thickness and weight for each size and class of pipe. 


DESCRIPTION OF FITTINGS. 


Section 2. There shall be two types of standard fittings, known 
as “Bell Fittings’ and “Flange Fittings.”’ Fittings having bell or 
spigot ends, or both, but no flange end or ends, shall be known as “Bell 
Fittings.”’ Fittings having one or more flange ends shall be known 
as ‘‘Flange Fittings.” 
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All fittings shall be made in accordance with the cuts and dimensions 
given in the tables forming a part of these specifications. They shall 
be true circles in section with their inner and outer surfaces concentric 
on both run and outlet, except where intersections prevent. On all 
fittings the outside diameter of the barrel on each outlet shall be the 
same as the outside diameter of the pipe of corresponding size. 

For pipes from 4 to 20 in. in diameter, inclusive, one class of 
fittings known as Class D fittings shall be furnished for all classes of 
pipe. For pipes over 20 in. in diameter, two classes of fittings, 
known respectively as Class AB and CD fittings, shall be furnished, 
Class AB fittings for Class A and Class B pipes, and Class CD 
fittings for Class C and Class D pipes. 

Any fitting not shown in the tables hereto attached shall be known 
as a “Special Fitting.” : 


VARIATION IN DIAMETER OF BELLS AND SPIGOTs. 


Section 3.. Especial care shall be taken to have the bells and 
spigots of the required size. The bells and spigots will be tested 
by circular gages, and no pipe or fitting will be accepted which, 
for any cause, does not comply with the specified joint space, except 
as hereinafter allowed. 

The inside diameters of the bells and the outside diameters of the 
spigot ends of pipes shall not vary from the standard dimensions 
by more than 0.06 in. for pipes 16 in. or less in diameter; 0.08 in. 
for pipes 18, 20 and 24 in. in diameter; 0.10 in. for pipes 30, 36 
and 42 in. in diameter; 0.13 in. for pipes 48, 54 and 60 in. in diame- 
ter; and 0.18 in. for pipes 72 and 84 in. in diameter. 

The inside diameters of the bells and the outside diameters of the 
spigot ends of the fittings shall not vary from the standard dimensions 
by more then 0.08 in. for fittings 16 in. or less in diameter; 0.10 in. 
for 18-, 20-, and 24-, in. fittings; 0.13 in. for 30-, 36-,and 42-in. fit- 
tings; 0.16 in. for 48-, 54- and 60-in. fittings; and 0.20 in. for 72- and 
 84-in. fittings. 

VARIATION IN THICKNESS. 


Section 4. For pipes whose standard thickness is less than 
1 in. the thickness of metal in the body of the pipe shall not vary 
more than 0.08 in. from the standard thickness, and for pipes 
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whose standard thickness is 1 in. or more, the variation shall not 
exceed 0.10 in., except that for spaces the length across which in 
any direction does not exceed 8 in., a decreased thickness not exceed- 
ing 0.02 in. will be permitted, and for spaces the length across which 
does not exceed 16 in. in any direction, an increased thickness not 
exceeding 0.05 in. will be permitted — both in excess of the allow- 
ances above stated. 

For fittings, a variation 50% greater than that allowed for pipes 
shall be permitted. 


ALLOWABLE PERCENTAGE OF VARIATION IN WEIGHT. 


Section 5. No pipe shall be accepted, the weight of which 
shall be less than the standard weight by more than 5 per cent. for 
pipes 16 in. or less in diameter and 4 per cent. for pipes more than 
16 in. in diameter, and no excess above the standard weight of 
more than the above given percentages for the several sizes shall 
be paid for. The total weight of pipe to be paid for shall not 
exceed, for each size and class of pipe received, the sum of the 
standard weights of the same number of pieces of the given sizes 
and classes by more than 2 per cent. 

No fitting shall be accepted, the weight of which shall be less 
than the standard by more than 10 per cent. for fittings 12 in. or 
less in diameter and 8 per cent. for larger sizes (except that curves 
and Y-branches may be 12 per cent. below the standard weight); 
no excess above the standard weight of more than the above given 
percentages for the several sizes shall be paid for. The total weight 
of fittings to be paid for shall not exceed the sum of the standard 
weights of the same number of pieces of the given sizes and classes by 
more than 5 per cent. 


QvuALITY OF IRON. 


Section 6. All pipes and fittings shall be made of cast iron of 
good quality and of such character as shall make the metal of the 
casting strong, tough, and of even grain, and soft enough satis- 
factorily to admit of drilling and cutting. The metal shall be 
made without the admixture of any inferior material, and shall be 
remelted in cupola or air furnace. 

The contractor shall furnish the engineer with copies of the mill 
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analyses of each heat or run of metal, and shall furnish samples to 
the engineer for check analyses when required. 

The metal for the pipes and fittings shall fulfill the following chemical 
requirements: Total carbon, 3 to 3.75 per cent.; combined carbon, 
0.5 to 0.75; silicon, 1.6 to 2; manganese, 0.35 to 0.55; phos- 
phorus, not to exceed 0.90; sulphur, not to exceed 0.10 per cent. 


Tests oF MATERIAL. 


Section 7. Specimen bars of the metal used, each being 26 in. 
long by 2 in. wide and 1 in. thick, shall be made, without charge, 
as often as the engineer may direct, and in default of definite 
instructions the contractor shall make and test at least one bar 
from each heat or run cf metal. The bars, when placed flatwise 
upon supports 24 in. apart and loaded in the center, shall support 
a load of 2 000 lb., and show a reflection of not less than 0.32 in. 
before breaking, and an increase in deflection of not less than 0.03 in. 
for each 200 |b. of ultimate breaking load in excess of 2 000 lb. 

The contractor shall have the right to make and break three bars 
from each heat or run of metal, and the test shall be based upon the 
average results of the three bars. Should the dimensions of the bars 
differ from those above given, a proper allowance therefor shall be 
made in the results of the tests. 


CASTING OF PIPE. 


Section 8. The pipes shall be cast in dry sand molds in a 
vertical position. Pipes 16 in. or less in diameter may be cast with 
the bell end up or down, unless otherwise specified by the purchaser. 
Pipes 18 in. or more in diameter shall be cast with the bell end 
down. 

The pipes shall not be stripped or taken from the pit while 
showing color of heat, but shall be left in the flasks for a sufficient 
length of time to prevent contraction by subsequent exposure. 


QUALITY OF CASTINGS. 


Section 9. The pipes and fittings shall be smooth, free from 
scales, lumps, blisters, sand holes and defects of every nature 
which, in the opinion of the engineer, unfit them for the use for 
which they are intended. No plugging or filling will be allowed. 
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MARKING. 


Section 10. Each pipe and fitting shall have distinctly cast 
upon it the initials of the maker’s name, a letter designating the 
class to which the casting belongs, and figures showing the year in 
which it was cast. When cast to order, if required by the purchaser, 
each pipe and fitting 6 in. or more in diameter shall also have cast 
upon it a serial number, designating the order in point of time in 
which it was cast, the serial number to be placed below the date, thus: 

1916 1916 1916 
1 2 3 
etc., and any initials, not exceeding four, or a symbol, which may 
be required. 

The letters and figures shall be cast on the outside, and shall 
be not less than 2 in. in length and § in. in relief for pipes and fittings 
10 in. in diameter and larger. For smaller sizes of pipe, the 
letters may be 1 in. in length. The weight, serial number, and 
class letter shall be conspicuously painted in white on the inside 
of each pipe and fitting after the coating has become hard. 


DEFECTIVE Spigot Enps May Bre Cut 


Section 11. Defective spigot ends on pipes 12 in. or more in 
diameter may be cut off in a lathe, and a half-round wrought-iron 
or mild-steel band, shrunk into a groove, cut at the end of the pipe. 
Not more than 12 per cent. of the total number of accepted pipes 
of each size shall be cut and banded, and no pipe shall be banded 
which is less than 11 ft. in length, exclusive of socket. 

Pipes may be cast with shrink-head above spigot bead, and such 
pipe shall not be considered as cut pipe in determining the percentage 
above referred to. 

In case the length of a pipe differs from 12 ft., the standard 
weight of the pipe given in Table — shall be modified in accordance 


therewith. 
FLANGES. 


Section 12. Flanges shall be cast solid and shall be accurately 
faced smooth and true. Holes for bolts or studs shall be drilled, and 
the flanges shall be tapped where required. The contractor shall 
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furnish and deliver all bolts and nuts for bolting on manhole covers. 
The bolts and nuts shall be of the best-quality wrought iron or mild 
steel, with good, sound, well-fitting threads, the nuts to be cold punched. 
The heads and nuts shall be hexagonal and shall be trimmed and 
chamfered. The heads, nuts and threads shall be of the United 
States Standard sizes. 


CLEANING AND INSPECTION. 


Section 13. All pipes and fittings shall be thoroughly cleaned 
and subjected to a careful hammer inspection. No casting shall 
be coated unless entirely clean and free from rust, and approved 
in these respects by the engineer immediately before being coated. 


COATING. . 


Section 14. Every pipe and fitting shall be coated inside and 
out with coal-tar pitch varnish. Each pipe and fitting shall be 
heated to a uniform temperature of 320 degrees F., in a suitable oven, 
before it is dipped, and the material in the tank shall also be main- 
tained at this temperature, and each pipe and fitting shall be kept in 
the bath for at least five minutes, during which time the temperature of 
all parts of the bath, including the bottom, shall be as specified. 

After removing the pipe from the bath, it shall be suspended or set 
in a vertical position until the coating has solidified. 

The coating shall be of pitch, made from coal tar, distilled until 
the naphtha is removed, and sufficient oil to make a smooth coating, 
tough, elastic, strongly adhesive to the metal, tough and tenacious 
when cold, and not brittle nor with any tendency to scale off. Coating 
shall not be soft enough to flow when exposed to summer heat, nor 
brittle enough to crack and scale when exposed to a temperature below 
freezing 

The pitch shall be straight-run, coal-tar pitch, which shall soften 
at 60 degrees F., and melt at 100 degrees F., being a grade in which 
distillate oils, distilled therefrom, shall have a specific gravity of 1.085. 
The pitch shall not contain less than 10 per cent. nor more than 18 
per cent. of free carbon. 

Fresh pitch and oil shall be added to the tank when necessary to 
- keep the mixture of the proper consistency. The oil used for this 
purpose shall consist of heavy, coal-tar oil, with a specific gravity of 
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not less than 1.04 at 60 degrees F., and which shall not lose more than 
5 per cent. of oil when distilled up to 400 degrees F.; not more than 
40 per cent. of oil when distilled up to 450 degrees F. If the material 
in the tank thickens or deteriorates when used, the tank shall be emptied 
of its contents and refilled with fresh material when deemed necessary 
by the engineer. 

Fittings which are too large to be immersed shall be coated with 
hot varnish by hand, the fittings to be heated as specified above and the 
coating applied immediately thereafter. 

Faces of flanges and finished surfaces shall be coated with a mixture 
of grease and white lead immediately after they have been faced and 
drilled. 

Any pipe or fitting that is to be recoated shall first be thoroughly 
scraped and cleaned. 


Hyprostatic TEst. 


Section 15. When the coating has become hard, the pipe shall 
be subjected to a proof by hydrostatic pressure, and, if :equired 
by the engineer, they shall also be subjected to a hammer test 
under this pressure. ; 

The pressures to which the different sizes and classes of pipe 
shall be subjected are as follows: 


Lb. per Sq. In. 
Class. Diameter Less than 20 In. Diameter 20 In. and Over. 
B 300 200 
Cc 300 250 


The full hydrostatic pressure shall be applied to the pipes for one 
minute on pipes 12 in. and less in diameter; for two minutes on 14-, 
16-, 18-, 20- and 24-in. pipes; for three minutes on 36-in. pipes; 
and for five minutes on pipes larger than 36 in. in diameter. 

Fittings shall also be subjected to a proof by hydrostatic pressure, 
provided the same ts specified in the contract. If tested, the hydrostatic 
pressures to which the fittings shall be subjected shall be the same as 
those to which pipes of the same size and class would be subjected, 
and shall be applied for the same length of time. 
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WEIGHING. 


Section 16. The pipes and fittings shall be weighed for pay- 
ment under the supervision of the engineer after they have been 
coated. If desired by the purchaser, the pipes and fittings shall 
be weighed after their delivery. The weight so ascertained shall 
be used in the final settlement, provided such weighing is done by 
a legalized weigh master. The cost of weighing after delivery shall 
be borne by the purchaser. 

Bids shall be submitted and final settlement made upon the 
basis of a ton of 2 000 Ibs. 


ConTRACTOR TO FuRNISH MEN AND MATERIAL. 


Section 17. The contractor shall provide all tools, testing 
machines, materials and men necessary for the required testing, 
inspection and weighing at the foundry of the pipes and fittings, 
and should the purchaser have no inspector at the foundry, the 
contractor shall, if required by the purchaser, furnish a sworn 
statement that all of the tests have been made as specified, this 
statement to contain the results of the chemical and physical tests. 


Power To INSPECT. 


Section 18. The engineer shall be at liberty at all times to 
inspect the material at the foundry and the molding, casting and 
coating of the pipes and fittings. The forms, sizes, uniformity 
and conditions of all pipes and fittings herein referred to shall be 
subject to his inspection and approval, and he may reject, without 
proving, any pipe or fitting which is not in conformity with the 
specifications or drawings furnished. 


INSPECTOR TO REPORT. 


Section 19. The inspector at the foundry shall report daily 
to the contractor all pipes and fittings rejected, with the causes 
for rejection. 


CASTINGS TO BE DELIVERED SOUND AND PERFECT. 


Sectron 20. All pipes and fittings shall be delivered in all 
respects sound and conformable to these specifications. The 
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inspection shall not relieve the contractor of any of his obligations 
in this respect, and defective pipes or fittings which may have 
passed the engineer at the foundry or elsewhere shall be at all times 
liable to rejection, when discovered, until the final completion 
and adjustment of the contract, provided, however, that the 
contractor shall not be held liable for pipes or fittings found to 
be cracked after they have been accepted at the agreed point of 
delivery. Care shall be taken in handling the pipes and fittings not 
to injure the coating, and no pipes, fittings or other material of 
any kind shall be placed in the pipes or fittings during transporta- 
tion or at any time after they have been coated. 

The contractor shall not be held responsible for any expenses or 
damages incurred in handling or using the castings after they have 
been accepted at the agreed point of delivery. Any pipe or fitting 
that proves defective shall, when requested, be replaced by the contractor, 
the measure of the damage not to exceed the value of the casting found 
defective. The contractor shall have the right to call for the defective 
casting to be returned to him at the agreed point of delivery before any 
allowance for the same is demanded. 


DEFINITION OF THE WorpD “ ENGINEER.” 


Section 21. Wherever the word “ engineer ”’ is used herein, 
it shall be understood to mean the engineer or inspector acting 
for the purchaser, and his properly authorized agents, limited by 
the particular duties intrusted to them. 
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DISCUSSION ON REVISION OF REPORT OF COMMITTEE 
ON STANDARD SPECIFICATIONS FOR CAST-IRON 
WATER PIPE AND SPECIAL CASTINGS. 


PRESIDENT Davis. We will proceed to the first business in 
order, and that is the matter of the report of the Committee on 
Standard Specifications for Cast-Iron Pipe. Mr. McInnes made 
a preliminary report at the last meeting. Mr. McInnes, are you 
prepared to go on with the report on the cast-iron pipe? 

Mr. Frank A. McInnes. You are quite fully informed by 
the circular in regard to the reason for the discussion to-day, and 
I won’t cover that ground. It is unfortunate that at least three 
of our members who took a prominent part in the conference 
with the manufacturers are absent, viz., Mr. Wiggin, Mr. Bar- 
bour, Mr. Gregory, I do not see. I see Mr. Conard, a member 
of our committee and a member of the joint committee who was 
present at the meeting in New York. 

I regret that, due to the exigencies of the past couple of years, 
it has been impossible for me to attend any of the meetings. 

A bone of contention has been the uniform diameter. There 
is, first of all, a serious question as to whether or not that is de- 
sirable. The manufacturers, as I understand it, are as a unit 
opposed to it; and perhaps it would be fair to say that they are 
opposing it on two grounds: First, that the cost would be pro- 
hibitive — and here again we have not yet found out what that 
cost would represent for a ton of output; and, secondly, the 
statement has been made, and I have no doubt it is honestly 
believed, and it may be a fact, that the majority of the users of 
pipe do not want the outside diameter. That, perhaps more 
than any other reason, is the cause of the action we have taken. 
No one would be more delighted to know the facts than the com- 
mittee, and no one would more willingly give up an arduous job 
and stop. And we could see no better way than to ask all the 
members of our Association. I am very sure the manufacturers 
would welcome this information, as the committee would. 
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I do not intend to make an argument one way or the other 
to-day; will give my own experience. Take the chemical re- 
quirements, for instance. A number of broken pipe, perhaps a 
dozen, or possibly twenty, I have had analyses made, and in ninety 
per cent. the result showed conditions which any foundryman or 
user of pipe would at once say were bad. I realize fully that the 
chemical analysis only shows us what was in the pipe, and does 
not show us how the different elements were combined in the 
pipe; that the microscope only would show; and while I am 
convinced that the microscope is the ultimate solution of our 
problem, still I hope we may help things out by specifying a moder- 
ate, conservative chemical requirement. 

And, again, the relation between flexure and breaking load. 
Whether or not it is enough to simply say that a pipe will break 
at 2000 lb. with a deflection of three tenths of an inch. In our 
local work we get up against this condition a great many times, 
that it is necessary to go up to 2 400 lb. in order to get a deflec- 
tion of three tenths of an inch; the result being iron which is 
very strong and very hard. We want to know whether that can 
be avoided or guarded against in the specifications. 

It is not altogether unfair to say that we as a committee have 
come to a deadlock, in a sense, but we want to have you consult 
with us, and help us in every way possible. I know the manufac- 
turers will be ready to do so. I have a letter just received from 
the president of one of our largest companies, and his concluding 
sentence is, — ‘‘ I am sure the foundrymen want to be absolutely 
frank in the discussion of these specifications.”” I have not a 
doubt in the world that that is the condition, and represents the 
case exactly so far as the foundrymen are concerned. 

I do not see that there would be much object in my going at 
length into this thing now. I want you to remember that if the 
revised specifications are adopted, there is no intention to put 
them into operation during the war, or during the period after 
the war necessary for readjustment. 

Mr. President, I move that any foundrymen or makers of pipe, 
or others interested in producing pipe, be given the privilege of 
the floor in the discussion this afternoon. 

(The motion was seconded and carried.) 
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PRESIDENT Davis. Now, then, in accordance with the motion, 
I will call on any manufacturers, makers, or others who are pre- 
pared to take part in this discussion. Possibly there may be some 
written discussions. 

Mr. Cuarues R. Woop (of R. D. Wood & Co.). We should 
like to know just what is going to be done. What is going to 
happen now? We do not quite understand. Our firm is not 
ready to discuss them, but want to know what is to be the pro- 
cedure. What do you expect to do with this tentative draft? 
Are you going to get up a questionnaire and hand it around to all 
the members? 

PresipENT Davis. I take it that that is covered on the sixth 
page of the report of the committee, — near the top of the sixth 


page: 


“Tt is therefore recommended that the tentative draft of specifications, 
and the report of the committee of the American Water Works Association, 
be printed and distributed to the members; that, at the next monthly meet- 
ing after such distribution, the subject be thrown open for discussion, and 
that during the month following this discussion a questionnaire be sent out, 
reading, in general terms, as follows: 

“With the understanding that no change shall be made in the Standard 
Specifications for cast-iron pipe and special castings until after the present 
world war has ended, and not then until after a reasonable period has elapsed 
for the manufacturers to revise their equipment, 

*** Are you in favor of the adoption of a uniform outside diameter? 


““¢ Are you in favor of chemical requirements of the metal? 
“* Are you in favor of a relation between flexure and breaking load?’ ”’ 


The reference there to ‘the next monthly meeting,’ means 
the meeting we are holding to-day. Now, I take it this meeting 
is one for general discussion, and the committee recommend that 
following this meeting a questionnaire be sent out covering addi- 
tional points. 

Mr. Woop. Then I should like to suggest that a representative 
of the manufacturers be given a chance to discuss with the com- 
mittee the exact wording of that questionnaire, if the committee 
sees fit — of course if they do not want to, they don’t have to, 
but I think it would be a very good thing. While the manufac- 
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turers may not have responded to the previous suggestions of 
the committee, I think they would be glad to suggest one or two 
questions they would like to ask. 

The broad question the manufacturers want to know is, whether 
there is any demand for a change in the specifications. I think 
Mr. McInnes said he was not sure there was. 

It may be of interest to say that we have just received a copy 
of the new standard British specifications, which they have adopted 
after ten or fifteen years’ hard work. After the war is over we 
want to get specifications in this country that will enable us to 
go into the world market in competition with the British and 
German manufacturers; therefore, we suggest that any standard 
specifications in this country be drawn up with the idea of enabling 
us to compete with the foreign manufacturers in every country, 
as we are going to be more of an exporting nation than ever be- 
fore after this war is over; that is one thing the manufacturers of 
pipe are very anxious to have the committee bear in mind. 
Whether there is anything in the specifications that we would 
object to, or would want to add, we would not like to have the 
matter pushed forward too fast. We would not wish the com- 
mittee to delay action exactly, but we want to have it go slowly 
and carefully. If the questionnaire is going to be sent out, we 
should be glad if some one of the manufacturers could see a list 
of those questions before they were sent out. There may be some- 
thing we could suggest that would be of value. 

PRESIDENT Davis. Mr. McInnes, have you any comments to 
make on that suggestion? 

Mr. McInnes. We are only trying, Mr. President, to find out 
what the manufacturers want to know. What they want to 
know, we want to know. I do not see what additions are neces- 
sary. A simple question will be given, and a very plain answer 
will be expected. And if the answer is adverse, then we stop as 
a committee; if it is favorable we will get up against our friends, 
the makers of pipe, again. And we certainly would not expect 
to go too fast. 

There is one other thing which has come up very recently. 
That is as to whether the engineers in England have adopted the 
outside diameter. That is of importance and interest to us. I 
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have written for a copy of the English specifications, but I have 
not received it. 

I do not see why this questionnaire should be delayed. 

Mr. Woop. Mr. President, it is not necessary to delay it, but 
we would like to make one or two suggestions about the questions 
which are to be asked. In other words, it will be very unfortunate 
if the manufacturers are forced to get out an elaborate pamphlet 
objecting to the specifications. And, if they go out as they are, 
the manufacturers will be forced to take that action, and send to 
every member of the New England and American Water Works 
Associations a statement of what will happen. We should not 
be put in that position. If we were allowed to put one or two 
questions in that questionnaire ourselves — or suggest one or 
two, rather, I think it will work out very easily. 

Mr. McInngEs. I am sure, as one, I should welcome a confer- 
ence with them before we put out the questionnaire; but it must 
be entirely in our hands. If they can advise us in a way which 
we think worth while, we shall be glad to adopt the suggestions. 

PRESIDENT Davis. Mr. McInnes said he would like to get the 
thought of the Association on that suggestion. Apparently, as I 
understand it, it is that if this questionnaire is sent out, that it 
be after a consultation with representatives of the manufacturers. 
Are there any suggestions or comments on that suggestion as 
made by Mr. Wood? As I understand it, — if there is no com- 
ment, nothing to be said on the matter, — the committee has the 
framing of the questionnaire in their hands; and all they are 
asking from this meeting to-day, as I understand the matter, is 
authority to send it out. Am I correct, Mr. McInnes? 

Mr. McInnzs. I think not exactly, Mr. President. 

PRESIDENT Davis. Won’t you correct me, then? 

Mr. McInnes. I think we voted at our last meeting that the 
questionnaire be sent out, did we not? This is simply a discus- 
sion, to help the thing along, to get the members present from 
both sides to express their views. 

PrEsIDENT Davis. Then did the meeting last time vote on 
the wording of the questionnaire, — the three questions that are 
given here? 

Mr. McInnes. They might be changed. 
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PresIDENT Davis. That is not mandatory? That is still 
optional with the committee? 

Mr. McInnes. Yes, sir. If Mr. Wood could suggest a little 
more definitely to whom we should apply, so that we could know 
whom to deal with, I should personally be very glad to do it that 
way. But I think there are alot of gentlemen here who should tell 
us what they think about it. 

PresIDENT Davis. I do not want to suggest closing the dis- 
cussion prematurely, but I think there are others here who would 
like to talk on it. Apparently Mr. McInnes is very anxious to 
have them heard. 

Mr. CHARLES W. SHERMAN. Mtr. President, I do not know as 
I have very much to say on the matter, and I certainly do not 
think we want to instruct the committee which has been working 
on this matter so long, and has it so well in hand. But I think 
the committee as a whole will agree with Mr. McInnes’s sentiment, 
— that they will welcome any suggestions from the manufacturers. 
Nevertheless, I think it ought to be left entirely in the discretion 
of the committee whether they will accept the suggestions or 
merely consider them. I think the committee should make up 
such a questionnaire as they think ought to go out. But I do 
think it would be a great help to the committee, as Mr. Wood 
suggested, if the manufacturers would frame such questions as 
they think ought to go out, and discuss those questions with the 
committee. I, for one, would be glad to see the questionnaire 
expanded to cover anything which would help in reaching a final 
decision on this matter. 

Mr. J. M. Diven. I should like to take exception to one re- 
mark that was made. That is, if the amswers are negative, the 
work of the committee will end. It seems to me that the work 
should continue whether the change is made or not. I think that 
the specifications of the two associations should be reconciled so 
that there will be only one set — a real standard. 

Then, for the benefit of the committee, I would say that per- 
sonally I object to the use of the word “ fittings.”” It is going to 
be confusing to the minds of the water-works people. We have 
always understood the word “ fitting ” to mean steam fitting, and 
so forth. Special castings is not the right term. Some word 


| 
| 
| 
| 


DISCUSSION ON COMMITTEE REPORT. 91 


better than “ special casting”’ or “ fitting’? should be devised. 
I think the committee should consider that. 

PRESIDENT Davis. What would you suggest? 

Mr. Diven. I haven’t anything to suggest. But I do not like 
either word. I should prefer the old word to the new, because 
the new word is confusing. It will give a new use to a word that 
we have used all our lives for something else. 

Mr. A. B. Coutrers. Mr. President, I should like to ask 
what word has been used by the American Association to cover 
that article. 

Mr. Woop. “Special castings,” they call it. 

Mr. SHERMAN. It seems to me on that same point that the 
term “special castings’ is worse than the word “ fittings.” I 
think Mr. Diven’s comment has some force, but when it comes to 
regular specials, and special specials, that is worse than using the 
word “‘ fittings,” even though it also is used for steel and wrought- 
iron pipe. 

I think the other point probably is well taken. The committee 
ought not to cease its labors, no matter what the answers are, 
until we get new specifications. There are inconsistencies in 
both sets of specifications as they now are. They are along dif- 
ferent lines, quite materially different, and it ought to be possible 
to bring them together without any material change of the bases 
on which they are at present made up if the changes suggested by 
the committee are not adopted. Their inconsistencies at least 
ought to be eliminated from beth sets of specifications. 

Mr. McInnzes. I do want to say that some of the committee 
are getting old, and can’t live much longer. 

PRESIDENT Davis. I take it the committee is continued until 
it makes its final report and is discharged. So that I assume the 
committee will continue anyway. Mr. Conard, you are a mem- 
ber of this committee. 

Mr. W. R. Conarp. Well, Mr. President, I was rather in 
hopes that we should hear from some of the other members of the 
Association before any of the other members of the committee 
had anything to say. I do not know that there is anything that 
I as a member of the committee could add particularly to what 
Mr. McInnes has already said about the feelings of the com- 
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mittee, in that we should like very much to know whether the 
New England Water Works Association as an association desires 
the committee to actually revise and get out an entirely new set 
of specifications, or whether they want us to proceed and recon- 
cile the present specifications, or endeavor to reconcile the present 
specifications with those of the American Water Works Associa- 
tion. Unless entirely new specifications are to be gotten out, 
some such reconciliation should be made, most assuredly. As 
some — at least the older members of the Association — may 
recall, the present specifications of the New England Water Works 
Association have been in operation for quite a number of years. 
They were admittedly not perfect when they were produced. 
And it was thought at the time that, as time elapsed, as the state 
of the art, both from the manufacturing standpoint and from an 
engineering standpoint, might indicate that there were changes 
and revisions desired, it might be well to make changes. And it 
has been a matter now of over five years — practically six years — 
since the committee was appointed the last time, and evidently 
the thought at the time the committee was appointed was that 
the time had arrived when there should be some revision. But 
the committee have been working along, and matters have reached 
the point where the general membership have indicated to the 
committee broadly what their desires are, and the question has 
arisen in the minds of the committee whether they want a com- 
plete revision or a reconciliation with the American Water Works 
specifications. 

As to the questions or discussion which have arisen at the joint 
committee meetings between the committees of the American 
Water Works Association and the New England Water Works 
Association, the last joint meeting that was held, as you know by 
the printed letter that was sent out, after discussing the various 
phases and provisions of the tentative specifications, there was a 
motion adopted and agreed to by the representatives of the manu- 
facturers that were present at that time, that after a lapse of 
time another joint meeting would be held at which the manufac- 
turers would be permitted to present to the joint committee their 
favorable or unfavorable comment, and if unfavorable their ob- 
jections to the various provisions of the specifications. One, the 
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probable cost of making the changes necessary to make pipe for 
the various nominal diameters and uniform outside diameter; 
another, the provisions for obtaining something in the way of 
uniform metal, either by means of chemical specifications or 
physical qualities, or both; others of lesser importance, yet of 
sufficient importance, for the committee to have information on, 
— that of the provisions for the hydrostatic test and the provisions 
for coating. 

On the matter of uniform outside diameters, and obtaining 
variations in classes by means of varying the core diameters, there 
have been in the last few years adopted by some of the manufac- 
turers of this country cores for small pipe similar to those in force 
in some of the European countries, — England, and also on the 
Continent, — known as “ Skilley ’’ cores, made from horse drop- 
pings. Others of the manufacturers have adopted what is known 
as the “ Fletcher core.” This is a paper preparation that they 
use in place of the hay rope. 

Those two methods of making cores will militate somewhat 
against varying the core diameters. They have been adopted by 
the manufacturers with a view to producing a better pipe, and the 
manufacturers are to be commended for their endeavors to pro- 
duce better pipe, and therefore are entitled to consideration in 
some of their contentions. ’ 

Mr. McInnes spoke also of the question as to whether the 
users in general wish a uniform outside diameter, or whether they 
are satisfied with the present variations as provided in the present 
specifications. That is a matter that the questionnaire should 
answer. 

The matter of chemical requirement: If the manufacturers 
will show to the committee that that is absolutely impracticable, 
it would seem as though the physical requirements should be modi- 
fied to the extent that would obtain more nearly uniform pipe 
among the various manufacturers. The pipe coming from one 
plant should be as nearly the same as is possible to that coming 
from another plant. That made in the eastern section of the 
country should be as nearly uniform in physical qualities to that 
made in the southern. 

The matter of hydrostatic test: If the hydrostatic test is to 


4 


94 REVISION OF STANDARD SPECIFICATIONS, 


perform its proper functions and to be a hydrostatic test, if with 
the present equipment that the foundries have they can’t give a 
sufficient length of time to get the static test, they should provide 
themselves with sufficient additional equipment to do it and make 
the necessary, if necessary, rearrangements in their plants to do 
so. And if it is necessary in the matter of production cost to 
increase the cost of the pipe to the purchaser, the purchaser should 
be willing on his part, if he considers the hydrostatic test of 
value, to pay the amount necessary, or the increased cost. 

In the matter of coating, that is such a broad question, and 
one that presents so many, many phases, that I hardly feel pre- 
pared to discuss it at this time. . 

Mr. Witu1aM F. Woopsurn. The thought comes to me right 
now that there may be a good many of the superintendents pres- 
ent who may not be familiar with all of the ideas as suggested by 
the committee. For instance, the uniform outside diameter. 
Would it not be well to have the chairman of the committee ex- 
plain to the superintendents present their idea of suggesting this 
uniform outside diameter; and then let us hear from some of the 
superintendents as to whether they feel that it is necessary to 
call for a uniform outside diameter. 

PrestDENT Davis. I think Mr. Woodburn’s suggestion is a 
good one. He suggests that the chairman of the committee ex- 
plain the reason why the uniform outside diameter has been 
made, and then ask the superintendents here who have had prac- 
tical difficulties to give offhand their experiences along those 
lines, or their thoughts about it. 

Mr. McInnes. The general idea of the outside diameter is 
very simple. It is that every pipe and fitting of one nominal 
diameter will fit in every other one, that we shall not have the 
trouble we have had in the past of finding a B pipe which it is 
impossible to connect with a D pipe or an E pipe; but every spigot 
will enter every bell of the same nominal size. In other words. 
every 24-in. pipe of every weight shall enter every other 24-in. 
pipe. That is all there is to the uniform diameter. It sounds 
very simple and easy, but from a foundryman’s point of view it 
is difficult, without any doubt. 

PRESIDENT Davis. Mr. Woodburn’s further suggestion was 
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that if there are any superintendents here who have had experience 
or have ideas along that particular line, they shall give them to us. 

Mr. Woopsurn. What I wanted to bring out was, if there 
are any superintendents here who feel that they would like to 
couple pipe designed for 173-lb. pressure on to Class A pipe, de- 
signed for 43-lb. pressure. In other words, aren’t they taking a 
chance that they are unable to take at the present time in putting 
light pipe in the line where heavy pipe should go? If they are to 
be able to couple two pipes together, whether they would not do 
it. Whether it is worth the additional expense as suggested by 
the committee. 

PRESIDENT Davis. Mr. Gear, we haven’t heard from you. 

Mr. Patrick Gear. Mr. President, my dear friend, Mr. 
Diven, said that we should change the word “ special casting.” 
I agree with him. Call it some other name, because if we find a 
special casting that does not fit and we call their attention to it, 
they will say that it is a special casting. Now, it is kind of pro- 
voking when a fellow is out a couple of miles from his shop, and 
he gets out there on a tee that is broken, where he has a line shut 
off, and he has a tee and a sleeve, and a piece of pipe, and he gets 
the pipe out and it is supposed to fit, and then he finds that it, 
won’t go. Now, if there is any way that the manufacturers could 
make the outside diameters all the same size, — whether A, B, 
C, D, E, or F, — they will confer a great blessing upon us and we 
will take our hats off to them every time we meet them. They 
can do that without any great expense to themselves. And if 
every man who makes a special casting, whether a tee, gate or 
sleeve, will make them all so that they will fit a B pipe or an E 
pipe, then a lot of our troubles will be taken care of. 

Some years ago we would get a carload of pipe from the foundry. 
It would be a Class E pipe and be all right and fit. It would be 
good material and you could cut it and it would break where you 
intended to cut it. About three years ago I wanted some pipe in 
a hurry, and I sent for a carload, and it came. I don’t know how 
it happened that it was not all broken up when it got there. The 
order was cancelled on all that pipe, and we had to send our 
order down to Mr. Conard to inspect it. A few years ago we got 
good pipe without inspection; now we can’t. I don’t know why. 
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Whether the manufacturers want Mr. Conard down there to in- 
spect all their pipe or not I do not know, but he has got to be there 
if we want good pipe. He sends me a list of all the pipe that he 
throws out, and the different troubles that were in the pipe, and 
the rejections that we have had — selecting your army is nothing 
compared to our rejections. 

If the manufacturers can make a good pipe, that won’t break 
when you cut it, and the hammer won’t go through it — by the 
way, this order I spoke about, I wrote to the concern that made 
the pipe and they couldn’t understand it. So I got a lot of it in 
lengths about a couple of feet long and shipped it down to them, 
and they thought it was stove pipe. I did myself. The manu- 
facturers can make a better pipe, and if this committee can get 
a pipe which will be uniform on the outside, and all classes of pipe 
will fit all classes of fittings, and if the men who make the fittings 
and who make the gates will make the gates so that they will fit 
all other pipe, a great deal of our trouble will cease. 

We want a uniform outside diameter for all pipe, no matter 
what the class is, and a uniform inside diameter for all fittings, — 
we want the same size to fit any kind of a pipe. 

Mr. James W. Dirtton. I do not suppose there is a water- 
works superintendent present, or anywhere in the world, who 
has not had his troubles with misfit pipe. But I am thinking 
that if the outside diameter is to be the diameter of the heaviest 
pipe, what kind of a time we would have in connecting one of 
these new pipes with the old Class A pipe. 

Mr. Frank L. Futter. I have had very little trouble in the 
experience I have had with pipes going together. The greatest 
trouble that I can remember is in connecting some of the Builders 
Iron Foundry’s quarter bends on to the pipe that was provided 
for that purpose, especially on entering a reservoir. Several 
times there we have been obliged to cut off the bead and perhaps 
have the pipe turned down. But the ordinary straight pipe, 
and the ordinary specials that have been furnished, largely by 
the Builders Iron Foundry, to connect with this straight pipe, I 
have had very little trouble with. Oftentimes I have thought the 
bells on the gates were rather large, and required pretty large 
joints, but had no serious trouble after the joints were made. So 
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that while this uniform pipe diameter probably would be a good 
thing, I have had very little trouble myself with the old style of 
things. The ordinary joint that I have used has been ? of an 
inch, I think, and that is sufficient to allow for all necessary varia- 
tions in the size of the pipe, in the bead at the spigot end of the 
pipe. 

Mr. Couttrers. Everybody knows that before the adoption 
of the standard pipe specifications by both the American and New 
England Associations, the pipe specifications were in a chaotic 
condition. Every manufacturer had specifications of his own, 
and he hated like fury to deviate from them in the slightest way. 

We were in the same predicament. Two manufacturers would 
rarely adopt the same specification, and the result was that there 
was trouble. Nobody denied it. There was difficulty in making 
fittings go together. But after the adoption of the specifications, 
the Builders Iron Foundry knew what was to be, — at least we 
knew what the specifications were. We followed that out, and 
the result has been that where we used to have fifteen or twenty 
complaints in the run of a month, and probably somewhere in 
the neighborhood of seventy-five or one hundred during a season, 
regarding the failure of our fittings to go together with pipe of 
other makes, we have not in the last four or five years had a single 
one which upon investigation proved that our fittings were to 
blame. 

Previous to the adoption of the specifications, we were to blame 
for at least a part of the trouble that always prevailed. Since the 
specifications have been in use we have had some complaints. 
One or two that I have investigated have been where our bells 
were not large enough to accommodate the spigots on the pipe 
with which they were to be used. On investigation it was found 
that the spigot bead on the pipe was large, and that while the 
form laid down in the specifications had apparently been adopted 
it had not been carried out. The result was that instead of a 
spigot bead having at its extreme end a corner having a radius 
of } in. or } in. it had been carried out to a misshapen point which 
increased the diameter of the spigot sufficiently to prevent it 
being entered into the bell of any fitting; our make or any other. 
The bell was all right in this case, the spigot was to blame. 
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But to consider this thing from the manufacturers’ standpoint. 
We are all interested in the welfare of the good old U.S. A. We 
understand that after this war is over we shall be called upon to 
furnish a good deal of material now furnished by others. 

Now, if we are to do that it seems to me that we should do 
something looking toward the standardization of the pipe speci- 
fications of this country. This talk of changes does not perhaps 
affect the Builders Iron Foundry so much as it does manufacturers 
of straight pipe. There are some men who have been trying to 
make us believe that the change to a standard outside diameter 
is a very serious matter. It is apparent to me that the committee 
has been trying to find out what the objection is on the part of 
the manufacturers to making changes. That is, what the expense 
is likely to be and whether or not, in the light of that expense, 
a change is warranted. For my part it seems to me that it is a 
matter of having either several sets of patterns for different classes 
of pipe, or else having several sets of arbors to make cores on. In 
the first case, it would mean that the number of patterns for each 
nominal diameter of pipe would be limited to one where as now 
there are from two to four depending upon the completeness of 
the equipment possessed by any manufacturer. If we were to 
make the outside diameters for all classes of pipe of the same 
nominal diameter equal, the difference in the weight of pipe would 
be taken care of by the diameter of the core placed in the mould. 
In the. case of a Class A pipe, the core would be larger in diameter 
than would be the case where a Class B pipe was to be made. 
The differences involved, however, are not great enough to call 
for anything more than a little extra care and a slightly increased 
amount of material in making cores on the same arbor for any 
one of several classes of pipe. 

I cannot understand from anything that has been said what 
the objection is to making changes if they are really needed. If 
there are those among us who possess information along this 
line, now is the time to give us the benefit of it. But let us settle 
this matter. I believe that the adoption of a standard outside 
diameter and a standard size of bell would be a very good thing 
for us, provided it is deemed necessary to depart from the present 

specifications. But whatever we do let us settle the matter so 
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that it will stay settled. Let us settle it so that the thing will 
be of some benefit not only to the New England Water Works 
Association but to the American Water Works Association and 
to the country in general. Something that will conform at least 
in essential details with another specification which has already 
been put into effect by the British Association. I do not know 
what their specifications are and am not advocating the adoption 
of them, but the action of British Association specifically shows 
that after due deliberation they have arrived at a definite conclu- 
sion, and it seems to me that we should do the same. 

Mr. Gear. Speaking of special castings, I didn’t know but 
Mr. Coulters might take offense. But the trouble with special 
castings that I have run up against has not been with those of the 
Builders: Iron Foundry. I never have had any trouble with his 
special castings. The trouble I had was when the special castings 
were bought from the foundry which furnished the pipe; and we 
probably did not use them all in that line, we may have had a few 
left, and when we came to use them on some other line we got 
into trouble. We have had no trouble with the castings of the 
Builders Iron Foundry. When I mentioned special castings, I 
did not have reference to the Builders Iron Foundry, because I 
never had any trouble with theirs. 

PRESIDENT Davis. Are there any other comments or remarks? 

Mr. H. V. Macksey. I quite agree with the line of argument 
given us by the Builders Iron Foundry Company. It seems to 
me unreasonable on the part of the manufacturers to simply say, 
“We won’t, and» we would like to know why you want us to; or 
we can’t and we won’t tell you the reason why.” If their attitude 
is that ‘‘ we are only going to make pipe thus-and-so, and we have 
let you go as far as we ever intend to in dictating to us what you 
shall use and what you shall purchase,’ why, let them have the 
courage to say so. If that is their way of looking at it, we should 
be glad to know it. And if we can’t budge them we will take our 
medicine. But it seems to me that at the present time they are 
showing either a lack of courage or a lack of knowledge of their 
own business. They surely can’t believe that the water-works 
superintendents, members of this Association, intend to insist 
upon anything that is unreasonable, however great an accommo- 
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dation it would be to us to have it. But if we are asking for 
something unreasonable, tell us why. They do not care about 
the additional cost, because for every dollar they put into the pipe 
they put on the usual trade profit, and the more money they get 
into the pipe the greater their profit. They can’t expect us to 
believe that, you know. The situation is this: That for some 
reason or other they are either too obstinate or too ignorant to 
do what we want or explain why they cannot do so. 

Mr. Woop. When there is any strong outburst from the super- 
intendents of water works asking for new specifications they will 
get them, and not until then. I have not heard more than about 
five men say that they wanted new specifications in these last 
six or seven New England meetings that I have attended. And 
I think when you get these questionnaires out you will be sur- 
prised to see how many come back saying the present ones are 


good enough. 

As to whether you would rather have one outside pattern than 
a thousand for cores it is very easy to understand. I don’t think 
it is necessary to go into details on that. 

Mr. Macksry. I agree with what the gentleman has just 
said, — that when we really want it, we will get it, — and that 
they are going to lay back and make us show that we have got 
to have it. Why can’t they do this in a polite way without wait- 
ing for us to fight and demand, or have a general uprising or Bol- 
sheviki riot? Why not do things in the more businesslike man- 
ner? 

PRESIDENT Davis. We have heard a good, deal about the 
history attending the conferences between the manufacturers and 
the committee in the past. I do not suppose any of us here have 
any first-hand information, but I assume that, in so far as this 
meeting is concerned, the manufacturers and the superintendents 
through their committees are going to get together. And I 
heard no objection to Mr. Wood’s suggestion that this question- 
naire go out after there has been a conference between the com- 
mittee and the manufacturers as to the nature and kind of the 
questions. So that I assume that this meeting now is in the way 
of finding out whether there is or is not a demand for a change, 
and if there is a demand for a change whether it will be along the 
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three-point line suggested by the questionnaire, or by such other 
questions as the manufacturers may suggest and the committee 
may adopt. Is there any further discussion? Am I right, Mr. 
McInnes, in assuming that no action is necessary — 

Mr. McInnes. I am sure the committee will welcome any 
suggestions from the manufacturers, to be incorporated, if the 
committee thinks helpful, in our questionnaire. 

PrEsIDENT Davis. I understand that at the last meeting the 
idea was adopted of sending out the questionnaire, and the com- 
mittee is going to do that after conference. Are there any further 
remarks on this matter of uniform pipe specifications? [No 
response.] 
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E. C. Brooks. 


R. C. P. Coggeshall. 


F. A. Barbour. 
J. F. Barrett. 
A. E. Blackmer. 
Bertram Brewer. 
J. C. Chase. 

F. L. Cole. 

J. E. Conley. 

C. E. Davis. 

A. O. Doane. 

E. D. Eldredge. 
Frank Emerson. 
S. F. Ferguson. 
F. L. Fuller. 

G. Ferullo. 
Patrick Gear. 


PROCEEDINGS. 


PROCEEDINGS. 


ANNUAL MEETING. 


Hore, BrunswIck, 


Boston, Mass., January 9, 1918. 
The President, Mr. Caleb M. Saville, in the chair. 
The following members and guests were present: 


Honorary MEMBERS. 


Desmond FitzGerald. 
F. E. Hall. 


MEMBERS. 


H. T. Gidley. 
H. A. Hanscom. 
A. C. Howes. 
W. F. Howland. 
E. W. Kent. 
Willard Kent. 
S. E. Killam. 
G. A. King. 


John Knickerbacker. 


P. J. Lucey. 

F. A. McInnes. 
F. E. Merrill. 
Leonard Metealf. 
A. E. Pickup. 

C. R. Preston. 


ASSOCIATES. 


Ransom Rowe. 
G. A. Sampson. 
C. M. Saville. 
C. W. Sherman. 
J. Waldo Smith. 
W. F. Sullivan. 
H. A. Symonds. 
L. D. Thorpe. 
D. N. Tower. 
W. H. Vaughn. 
R. Weston. 


. I. Winslow. — 43. 


Bond, H. L. Co., by F. M. Bates and 
F. W. Mattheis. 
Builders Lron Foundry, by G. H. Lewis. 
Byers, A. M., Co., by H. F. Fiske. 
Central Foundry Co., by W. H. Feltt. 
Chapman Valve Mfg. Co., by J. J. 
Hartigan and C. E. Pratt. - 
Dixon Crucible Co., by H. A. Nealley. 
Eddy Valve Company, by H. R. 
Prescott. 


Edison Mfg. Co., by H. L. B. Watson. 

Hersey Mfg. Co., by W. A. Hersey 
and J. H. Smith. 

Hammond Process Co., by J. L. 
Flynn. 

Lead Lined Iron Pipe Co., by T. E. 
Dwyer. 

Ludlow Valve Mfg. Co., by A. R. 
Taylor. 


G. A. Stacy a 
F. P. Stearns. — 6. 
F. B. Wilkins. 
¢ 
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National Meter Co., by J. G. Lufkin Union Water Meter Co., by H. W. 
and H. L. Weston. Jacobs and E. D. Otis. 
Neptune Meter Co., by H. H. Kinsey. Water Works Equipment Co., by 


Pittsburgh Meter Co., by J. W. W. H. Van Winkle. 
Wood & Co., R. D., by C. R. Wood. 


Turner. 
Thomson Meter Co., by 8S. D. Hig- Schramm «& Son, Chris D., by J. W. 
ley and E. M. Shedd. Gleeson. — 26. 
GUESTS. 


Massacuusetts. Charlestown. Mr. Teague. 
Boston. H. P. J. Earnshaw and Samuel Prescott. — 3. 


The Secretary, Mr. Willard Kent, presented his annual report 
as follows: 


REPORT OF THE SECRETARY. 
JanuARY 1, 1918. 
Mr. President and Gentlemen of the New England Water Works Association, — 
The Secretary submits herewith the following report of the changes in member- 
ship during the past year, and the general condition of the Association. 
The present membership is 1 002, constituted as follows: 14 Honorary, 
901 Members, and 87 Associates, there being a net loss for the year of 41. 
The detailed changes are as follows: 


MEMBERSHIP. 
January 1, 1917. Honorary Members........... 17 


14 
January 1, 1917... Tote Members... 


4 


853 
Initiations: 


4 
6 
1 
4 
2 
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Reinstated: 
Member resigned in 1911.... 1 
Members dropped in 1916... 5 
6 
Elected 1916, qualified 1917. 9 
— 15 
— 901 
January 1, 1917. Total Associates............. 84 
4 
80 
Initiations: 
September... 2 
5 
Reinstated: 
Associates dropped in 1916... 2 
7 
— 87 
January 1, 1918. Total membership. .. . 1 002 
January 1, 1917. Total membership... . 1043 
The Secretary has received and paid to the Treasurer, $7 610.70 
Of this amount, the 
Receipts from initiation fees were...... $217.00 
From dues of members................ 2716.00 
From dues of members, fractional....... 29.25 
From dues of members, past........... 15.00 
——_ $2. 977.25 
From dues of Associates... ..... $1 275.00 
From dues of Associates, fractional... . . 26.25 
1 301.25 
Total as above. ..... $7 610.70 


‘ 
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There is due the Association at this date: 


Respectfully submitted, 
WILLARD KENT, Secretary. 
On motion of Mr. Frank L. Fuller, it was voted that the report 
of the Secretary be accepted and placed on file. 
The Treasurer, Mr. Lewis M. Bancroft, submitted the following 
as his annual report: 


CLASSIFICATION OF RECEIPTS AND EXPENDITURES. 
Receipts. 


Total received from members............................ 4278.50 
JOURNAL: 


Miscellaneous Receipts: 

Certificates of membership....................... 34.50 

Portland Convention Committee... ............. 23.17 
Boston Society of Civil Engineers................. 100.00 
Manufacturers’ Association...................... 1000.00 
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Expenditures. 
JOURNAL: 
Advertising agent’s commission................... $233.00 
Envelopes and postage. . 82.48 
$2 956.52 
Office: 
Secretary’s expense. . 40.33 
Assistant toSeetetary, expense. 229.08 
Membership lists.............. 264.79 
2375.71 
Meetings and Committees: 
762.52 
Printing, stationery, and postage................. 136.41 


$8 253.65 


On motion of Mr. Desmond FitzGerald, it was voted that the 
report of the Treasurer be accepted and placed on file. 


$968.53 
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Mr. E. D. Eldredge, chairman, submitted the following report 
of the Auditing Committee: 


Report oF AUDITING COMMITTEE. 


Boston, Mass., January 8, 1918. 

We have examined the accounts of the Secretary and Treasurer of the 

New England Water Works Association, and find the books correctly kept 

and the various expenditures of the past year supported by duly approved 
vouchers. 


Respectfully submitted, 
E. D. ELDREDGE, 
A. E. PICKUP, 
BERTRAM BREWER, 
Auditing Committee. 


On motion of Mr. Desmond FitzGerald, it was voted that the 
report of the Auditing Committee be accepted and placed on 
file. 


OTHER COMMITTEE REPORTS. 


Mr. Frank A. McInnes for the Committee on Revision of Stand- 
ard Specifications for Cast-Iron Water Pipe and Special Castings, 
submitted a report which is printed in full on page 70. 

On motion of Mr. Charles W. Sherman, it was voted that the 
report of the Committee on Revision of Standard Specifications 
for Cast-Iron Water Pipe and Special Castings be accepted, its 
recommendations adopted, and the committee continued. 

Mr. Sherman suggested that the printing proposed by the 
committee be done in the JouRNAL, so that it may be made a 
matter of permanent record, rather than in a separate pamphlet 
which may easily be lost or destroyed. The President said the 
suggestion seemed to the chairman a good one, and if no objec- 
tion was made it would be adopted. 

Mr. Frank A. BArBour. I think I am a member of the Com- 
mittee on Leakage; indeed, I think I am the chairman of that 
committee, although I had really forgotten that there was such a 
committee until I was reminded of it a few minutes ago. Nothing 
has been done during the present year, and I somewhat question 
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whether anything will be done until the war is over, certainly not 
so far as I am personally concerned. Some time ago I outlined a 
very considerable amount of work, and I endeavored to unload 
some of it on our honored President, and some of it on the incom- 
ing President, but I never quite got around to it. It may be that 
during the coming year I may find time, but if not, it will have to 
wait. 

Tue Prestipent. The Chair would like to say that Mr. Bar- 
bour has done all the work of the committee that has been done, 
and a year ago — I think it was — he made a very able prelimi- 
nary report, but since that time nothing has been done. Do you 
care to make any suggestion, Mr. Barbour, as to having the 
committee continued? 

Mr. Barsour. I don’t think it will do any harm to continue 
the committee. 

Mr. Rosert Spurr Weston. Iam secretary of the commit- 
tee of which Mr. Whipple is chairman, on Water Purification Plant 
Statistics. We would like to continue our work. We intended 
to have a report ready at this time, but, owing to the absence of 
Professor Whipple in Russia, and other matters connected with 
the war, the committee has been able to meet but once this year. 
We have a large mass of data which we would like to present at 
another time. When it can be presented is very uncertain, but 
we would like to be continued. 

THE Presipent. If there is no objection that course will be 
taken. 


ADDRESS BY THE RETIRING PRESIDENT. 


THE Presipent. The next thing upon the program is the 
annual address by the President. What I have to say, however, 
will be rather in the nature of an informal talk than an address. 
There are one or two things that have happened this year that it 
may, perhaps, be well to speak of. It is our custom not to men- 
tion the names of members of the Association in thanking them 
for any special service rendered, so I will dodge that rule by 
thanking the committee of the Manufacturers’ Association col- 
lectively for the help and the interest shown by them at the an- 
nual convention. It also seems to me that the loyal and substan- 
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tial support that was given by the associate members at the last 
meeting, in the matter of the increased dues, is a very strong in- 
dication of the virility of this Association, and that the fact that 
those members came forward as they did, with their help, is worthy 
of specijl mention. 

There is also the matter of the necessity of attracting young men 

to our Association, in order to interest them in our work and keep 
our ranks full. We do not need to be told that time flies, and that 
the present members of the Association are rapidly growing older. 
As I look down across the tables here I see the same faces that I 
have seen for many years, and the younger men do not seem to 
be coming in as they should to take our places. So I would re- 
spectfully suggest to the incoming administration that, if possible, 
in some way particular inducement be made to the younger men 
tovinterest them in the Association. 
\» There has been a slight decrease in the membership during the 
vear, which, perhaps, was inevitable after the strenuous efforts 
which were made for a larger membership, and it is not at all 
disheartening or discouraging, I think. The annual convention 
was well attended, and the attendance was especially noticeable 
in this year when so many conventions were given up and so many 
of our members were kept away by Government business. The 
papers, some of them especially, were of marked excellence, and 
presented by men who have spent their lives in special work, and 
they form a great contribution to our files and records. 

Another notable milestone was the first award of the Dexter 
Brackett memorial. That is bound, as years go by, to be striven 
for more and more by practical water-works men. Along that 
same line it seems to me a strong effort should be made to attract 
papers and discussions from such men on maintenance problems, 
as well as from specialists. 

The reflection of the high cost of living, of course, is found in 
the necessity for increasing our dues, and that does not need to 
be commented upon. But the higher cost of materials, supplies, 
and labor must be met by increased care in laying out work, 
better organization and closer coéperation among water-works 
men, both those who consume supplies and those who sell sup- 
plies, the present crisis requiring on the one hand that only such 
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work be done as is necessary. But, on the other hand, we should 
realize that no man can tell the future, and therefore it is good 
judgment, perhaps, not to postpone too much work. We must 
meet the matter in a broad way, and work that is necessary should 
go on; and it may be, perhaps, financially easier to do it now, 
even although it may cost more than formerly. Certainly mat- 
ters of water purification, metering of supplies, laying out of sys- 
tems, ete., are necessary for the public health and public welfare, 
and it seems to me that they should go forward. 

This, gentlemen, is all I am going to say to you to-day. I 
thank you very much for the loyal support I have received on all 
sides, and particularly from the officers of the Association. My 
best wish to my successor is that he may receive, as I know he 
will, the continuation of this support. [A pplause.] 

The next business is the report of the tellers to canvass ballots, 
and I will call on Mr. Coggeshall. 

Mr. R. C. P. Coggeshall submitted the report of the tellers. 


Report oF TELLERS. 


Whole number of ballots................. 272 
President. 
Vice-Presidents. 
Percy R. SANDERS... 259 
Tuomas McKeEnzIE....... 258 
Secretary. 

Wiwtarp Kent...... 260 
Treasurer. 

Lewis M. Bancrort. . 262 
Editor. 

Advertising Agent. 
258 


Henry A. SYMONDS......... 
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Additional Members of Executive Committee. 


Finance Committee. 


Respectfully submitted, 
R. C. P. COGGESHALL, 
GEORGE A. KING, 
W. F. SULLIVAN, 
Tellers. 


Tue Presipent. It gives me great pleasure to hand over the 
office of President to one of the ablest water-works executives and 
managers in the country. I think the New England Water 
Works Association has honored itself in electing as its President 
Mr. Carleton E. Davis. [Loud applause, the members rising.] 


ADDRESS OF THE NEWLY ELECTED PRESIDENT. 


PRESIDENT Davis. Gentlemen, I deeply appreciate the honor 
of being asked to serve as the President of this organization. I 
assume that the Association from time to time desires to go out- 
side of the strictly geographical limits of New England in the 
selection of its officers, and thereby demonstrate the fact that it 
is a national organization. New England thought is reflected 
throughout the entire country, and perhaps the entire world. 
New England water-works practice is just as widely known, and 
its influence is just as widely felt, and this is due in a very large 
measure to this Association and its members. 

The Association has had a most enviable record in times of 
peace in the past thirty-odd years. It is now confronted with 
the question of what it will do in time of war. That is a question 
we are all thinking about to-day, — not only what we shall do 
individually, or what our part in this great struggle will be, but 
what steps, if any, this Association ought to take in order to get 
into line. 
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It is absolutely true that ‘‘by their fruits ye shall know them.” 
The question of preparedness is uppermost to-day. We know 
that the country, in a great many respects, is not prepared to 
take the part in the war that it should. But that is not the case in 
the matter of sanitary science, in the matter of camp sanitation, 
in the matter of water-works equipment and supplies, things which 
are just as essential as any other feature of the military prepared- 
ness of the country. And because the country is so well prepared 
and has gone forward rapidly along those lines, this Association 
can take a large measure of credit. The country has called many 
members of this Association to the training camps to help preserve 
the lives of millions of young men who are being trained to go 
abroad, and it has availed itself of the knowledge of biology, 
chemistry, and other water-works sciences which this Association 
has brought to the public notice and disseminated generally. 

Now, with that record behind it, there is no question that this 
Association will take the right stand and do the right thing in’ 
the coming year, or the coming years, if the war should last. It 
is possible you may decide to go on practically as you have in the 
past. It may be possible to carry on these meetings as they have 
been carried on in the past. But those who know our history will 
know that, even if there is superficially the same routine of action, 
there is underneath a very strong — and possibly because of the 
fact it is not heralded abroad it will be all the stronger — desire 
on the part of every one of us to do our utmost in helping to win 
the war. 

This Association is noted for its good-fellowship and the hearty 
coéperation of all its members. Probably none of us at any other 
time have stood so much in need of good-fellowship, of getting 
together and telling our difficulties and finding out the other man’s 
experience, as we do at this particular time. We all have our 
every-day difficulties, and those difficulties have doubtless been 
enhanced and multiplied many fold because of the war-time 
conditions. 

Water works, of course, are essential — perhaps more essential, 
in every-day life than any other line of work in the country; and 
if they are essential in times of peace they are even more essential 
in times of war. We know this to be the case even though the 
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general public does not appreciate it, and at this time I feel that 
we ought to continue these meetings very much‘as we have con- 
tinued them in the past, so that we can have the benefit of each 


other’s help and suggestion. 


Of course that can only be decided 


from time to time and day to day as events develop, but I think 
we should at least start off with that view point. [Applause.| 

Mr. Frank L. Fuller, civil engineer, Boston, Mass., occupied the 
remainder of the session by an interesting talk on “‘ Porto Rico,”’ 
illustrated by many stereopticon views. 


Adjourned. 


FreBRuARY MEETING. 


Hore, Brunswick, Boston, Mass., 
February 13, 1918. 


Mr. Carleton E. Davis, the President, presiding. 
The following members and guests were present: 


E. C. Brooks. 


. M. Bancroft. 
. M. Batchelder. 
. E. Blackmer. 
. R. Buck. 

. A. Carpenter. 
H 

L 


iven. 
0. Doane. 

. D. Eldredge. 
R. H. Ellis. 
F. L. Fuller. 
Patrick Gear. 


Honorary MEMBERS. 


R. C. P. Coggeshall. 
George A. Stacy. —4. 


Frank E. Hall. 


MEMBERS. 
H. J. Goodale. J. H. Reynolds. 
H. A. Hanscom. H. E. Salmonde. 
J. L. Howard. G. A. Sampson 
J. A. Hoy. P. R. Sanders 
Willard Kent. H. W. Sanderson 
S. E. Killam. A. L. Sawyer 


P. J. Lucey. 
F. A. McInnes. 
Hugh McLean. 
H. V. Macksey. 
J. H. Mendell. 
T. A. Peirce. 
H. G. Pillsbury. 
C. R. Preston. 
J. F. Ranger. 
C. L. Rice. 


J. E. Sheldon. 
C. W. Sherman. 
G. H. Snell. 

H. A. Symonds. 
E. J. Titecomb. 
W. H. Vaughn. 
R. S. Weston. 


H. F. P. Wilkins. — 46. 


G 
A 
H 
G 
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ASSOCIATES. 

Bond, H. L., Co., by F. M. Bates. Neptune Meter Co., by H. H. Win- 
Builders Iron Foundry, by A. B. sey. 

Coulters. Rensselaer Valve Co., by C. L. 
Byers, A. M., Company, by H. F. Brown. 

Fiske. Ross Valve Mfg. Co., by William 
Central Foundry Company, by R. W. Ross. 

Conrow. Smith, A. P., Mfg. Co., by F. L. 
Chapman Valve Mfg. Co., by JT. Northrop. 

Mulgrew and C. E. Pratt. Thomson Meter Co., by E. M. Shedd. 
Edison Manufacturing Co., by H. L. Union Water Meter Co., by H. W. 

B. Watson. Jacobs and D. K. Otis. 
Goulds Mfg. Co., by Creed W. Ful- Warren Foundry & Machine Co., by 

ton. W. F. Woodburn. 
Hersey Mfg. Co., by J. H. Smith. Wood & Co., R. D., by Charles R. 
Lead Lined Iron Pipe Co., by T. E. Wood. 

Dwyer. Worthington Pump & Machinery 
Mueller, H., Mfg. Co., by C. J. G. Corp., by Samuel Harrison, W. F. 

Haas. Bird and E. P. Howard. — 25. 


National Meter Co., by J. G. Lufkin 
and H. L. Weston. 


GUESTs. 


MASSACHUSETTS. Holyoke, James W. Dillon. 

Boston, George A. Caldwell, E. A. Westfield, W. H. Judkins. — 5. 
Barrier, G. E. Freethy. 

Applications for membership were submitted by the Secretary, 
from James H. Dillon, Holyoke, Mass., engaged as water com- 
missioner; F. 8. Hastings, Verona, Pa., resident chemist and 
superintendent of filtration, Pennsylvania Water Company; 
Howard W. Green, Ancon, Canal Zone, sanitary engineer, 
Miraflores Water Purification Plant, Canal Zone; and Halbert 
P. Gillette, Chicago, Ill., editor Engineering and Contracting. 
On motion of Mr. Frank L. Fuller, the Secretary was empow- 
ered to cast one ballot in favor of the applicants, and, he having 
done so, they were declared elected members of the Association. 
The report of Committee on Revision of Standard Specifiea- 
tions for Cast-Iron Water Pipe and Special Castings, submitted 
at the January meeting, came up for discussion. Upon motion of 
Mr. Frank A. McInnes, it was voted to grant the privilege of the 
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floor in the discussion of the report to manufacturers, makers, 
and others interested in producing pipe. The discussion was 
participated in by Mr. Charles R. Wood, of R. D. Wood & Co.; 
Mr. A. B. Coulters, of the Builders Iron Foundry; Mr. William 
F. Woodman, of the Warren Foundry and Machine Co.; Mr. 
Frank A. McInnes, Mr. Charles W. Sherman, Mr. J. M. Diven, 
Mr. W. R. Conard, Mr. Patrick Gear, Mr. Frank L. Fuller, and 
Mr. H. V. Macksey. 

A letter from Mr. Trautwine was also submitted, suggesting 
certain changes in the proposed specifications. 

Mr. Alfred O. Doane, division engineer, Metropolitan Water 
Works, Boston, Mass., read a paper on “‘ Steam Pumping Engines.”’ 
Mr. Frank L. Fuller, Mr. J. M. Diven, and Mr. F. H. Hayes, of 
the Hayes Pump Machinery Company, took part in the discussion. 

Mr. Henry A. Symonds submitted the report of the Editor.. 


Report OF THE Epiror. 


Fepruary 138, 1918. 

To the New England Water Works Association, —I present the follow- 
ing report for JouRNAL OF THE NEw ENGLAND WaTER WorkKS ASSOCIATION 
for the year 1917. 

The accompanying tabulated statements show, in detail, amount of 
material in the JouRNAL. 

Size of Volume. — The volume is the largest yet published, containing 
880 pages. The largest previous volume being number XXIV, of 1910, which 
contained 808 pages. 

Reprints. — The usual fifty reprints of papers have been furnished to 
authors without charge and additional reprints when desired at the cost of 
the paper and press work. 

Circulation. — The present circulation of the JouRNAL is. 


a decrease by 43 from the preceeding year. 
JouRNALS have been sent to all advertisers. 
Advertisements. — There has been an average of 29 pages of paid ad- 
vertisements, with an income of $1 702.50, a slight increase over last year. 
Pipe Specifications. — During the year the specifications for cast-iron 
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pipe to the value of $20.20 have been sold. The net gain up to a year ago 
had been $296.45, so that the total net gain from this source to date is $316.65. 
These 169 copies of specifications on hand, or $16.90 worth if sold at retail. 

The Association has a credit of $3.77 at the Boston Post-Office, being 
the balance of money deposited for payment of postage upon JouRNAL at 
pound rates. 

The office of editor has been subject to many changes during the last year. 
Col. Richard K. Hale, after serving the Association as editor very ably since 
1909, ending with the issue of the June, 1917, number, took his place with 
his regiment in the great war. 

His successor, William S. Johnson gave the last months of his life to 
the service of his country and the New England Water Works Association. 
After the death of Mr. Johnson, Charles Sherman, assisted by Samuel Killam, 
gave their time freely to the Association and completed the work on the 
September JourNaL. The December number was gotten out by the writer, 
but was delayed, due to his having assumed the office at a late date and 
finding it necessary to take some time in acquainting himself with the work. 

Respectfully submitted, 
HENRY A. SYMONDS, Editor. 


TABLE 1. 


STATEMENT OF MATERIAL IN VOLUME XXXI, JOURNAL OF THE NEW ENGLAND 
Water Works AssociaTION, 1917. 


3 

| 
123} 38! 161; ..| 32) 4 4] 201] 9 
149) 10° 159) 32) 203] 15 
3 September.......... 190 32 222 311 4 258] 5 
4 December.......... 130, 43) 10| 31) 4} 218} Oo 
soz! 128 715° 10 126 16 13 880 29 
| 


Nore. Owing to the changes in editorship referred to in this report, it has been found 
impracticable to complete tables No. 2 and 3 with accuracy. They are therefore omitted. 


Adjourned. 


= 
= 
4 
| 
| 
| | | 2 


118 PROCEEDINGS. 


EXECUTIVE COMMITTEE. 

Meeting of the Executive Committee of the New England Water 
Works Association at headquarters, Tremont Temple, Boston, 
Mass., January 9, 1918, at 11 o’clock a.m. 

Present, President Caleb Mills Saville and members Carleton 
FE. Davis, Samuel E. Killam, William F. Sullivan, Henry A. Sy- 
monds, Lewis M. Bancroft, George A. King, and Willard Kent. 

On motion of Mr. George A. King, Prof. George C. Whipple, 
Arthur E. Blackmer, and Alfred D. Flinn were made a committee 
to recommend the award of the Dexter Brackett Memorial Medal 
for the year 1917. 

Adjourned. 

Attest, 
KENT, Secretary. 


Meeting of the. Executive Committee of the New England 
Water Works Association at headquarters, Tremont Temple, 
Boston, February 13, 1918, at eleven o’clock A.M. 

Present: President Carleton E. Davis and members Samuel 
E. Killam, Henry V. Macksey, Henry R. Buck, Lewis M. Ban- 
croft, and Willard Kent. 

A letter from Mr. George A. King, with reference to the compen- 
sation of the Advertising Agent, was presented, and, on motion of 
Mr. Killam, it was voted that the same be increased to twenty 
per cent. for the first year on new business secured. 

The following applications for membership were received and 
unanimously recommended therefor: 

For members: James H. Dillon, water commissioner, Holyoke, 
Mass.; Frank 8. Hastings, resident chemist and superintendent 
filtration, Pennsylvania Water Co., Verona, Pa.; Howard W. 
Green, sanitary engineer, Miraflores Water Purification Plant, 
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Ancon, C. Z., and Halbert P. Gillette, editor Engineering and 
Contracting, Chicago, Ill. 

Voted, that the printing of the membership list be omitted for 
the current year. 

Discussion was had on the subject of place for holding next 
annual convention, and the Secretary was instructed to write 
the members of the Executive Committee with reference thereto. 

Adjourned. 

Attest: Kent, Secretary. 
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BOOK REVIEW. 
BERTRAM BREWER 


Meter Rares For WaTeR Works.” By Allen Hazen. 


Mr. Allen Hazen’s latest book, ‘“‘ Meter Rates for Water Works,’ is 
fully up to the standard set by that author in previous publications. It is 
the “ direct outgrowth of his service as chairman of the committee on meter 
rates of the New England Water Works Association.” 

Naturally, Mr. Hazen supports the findings of that committee in favor 
of a sliding scale with a three-rate charge, — domestic, intermediate, and 
manufacturing. Several chapters are devoted to illuminating analyses of 
the principles involved in the committee’s form of rate, supplemented by prac- 
tical examples. 

At the same time the author acknowledged the difficulty in fixing uni- 
form rates for a business where so many individual plants have grown up 
under their own peculiar conditions, and the consumers have become accus- 
tomed to and rather satisfied with rates which are not strictly equitable. 
Many specific rates are described and criticized constructively, in a laudable 
attempt to indicate practicable ways by which those in charge could make 
changes in line with more uniform and equitable methods. 

Among other things discussed by Mr. Hazen are minimum rates, service 
charges, leaks which cannot be accounted for, and leakage in street mains. 

There is nothing pedantic or drastic in his suggestions, yet one feels 
that the author speaks “as one having authority.”’ It should be read by 
every water-works man. We also wish that every water taker under the 
metered system would read the chapter on “ under registration of meters.” 
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WILLARD KENT, Sec’y, 
715 Tremont Temple, Boston, Mass. 


$ .75 
Dear Sir : Enclosed please find 1. om in payment of charge for Certificate 
2.2 


of rae rer in the N. E. W. W. Association ($1.50), and Mem- 
bership Button ($ .75), which please mail me and oblige 


Yours truly, 


INDEX OF ADVERTISERS. 


PAGE. 
Warren Foundry and Machine Co. . xix 


(Classified index on page xvii.) 
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ADVERTISEMENTS. 


Water Meters 


FOR ALL WATER WORKS SERVICE 


All Sizes, 5-8 to 6O inches 


CROWN 


EMPIRE 
NASH 
GEM 
PREMIER 


With the only reliable straight- 
reading register in the market 


National Meter Company 


84-86 CHAMBERS STREET 
NEW YORK CITY 


BOSTON CHICAGO PITTSBURG LOS ANGELES 


159 Franklin St. 1223 Wabash Ave. 4 Smithfield St. 411So. Main St. 
CINCINNATI SAN FRANCISCO 
10 West Third St. 681 Market St. 
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ADVERTISEMENTS. 


GAS ENGINE and 
TRIPLEX PUMP 


Town and Village Water 
Works ¥ ¥ ¥ and Pump 
ing Service Generally 


CAN BE ADAPTED FOR 
EITHER GAS OR GASOLENE 


National Meter Company 
84-86 CHAMBERS STREET, NEW YORK 


BOSTON: 159 Franklin Street CHICAGO: 1223 Wabash Ave. 
PITTSBURG: 4 Smithfield Street SAN FRANCISCO: 681 Market Street 
CINCINNATI: 10 West Third Street LOS ANGELES: 411 South Main Street 
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APPROVAL 


HERSEY DETECTOR METER 


The Hersey Detector Meter’ has 
been accepted for eleven years in 3; 
4; 6,8. 10’and sizes without any 
restrictions or conditions of any 
kind by every Insurance Company 
Stock and Mutual, doing business 
in the United States, and by the 
Water Departments and Water 
Companies in more than Soo Cities 
and Towns for use on over 3.000 
Fire Services protecting nearly 
$2,000,000,000. worth of Insured Property. 


HERSEY MANUFACTURING COMPANY 


BOSTON COLUMBUS.O. SANFRANCISCO 
NEWYORK PHILADELPHIA LOS ANGELES 
CHICAGO ATLANTA PORTLAND. ORE. 
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ADVERTISEMENTS. 


ACGURAGY, LONG LIFE, 
Avoidance of Repairs 


Are the Requisites of the Perfect Water Meter and 
are the Principal Features of the 


LAMBERT.” 


Our unbreakable disk-piston, reinforced with an internal steel 
plate, can be found only in the LAMBERT METER. 

The growing popularity of the water-meter system is attributed 
by many to the inherent excellence of the ** LAMBERT ” meter. 
Where ** LAMBERT ” meters are selected, success is assured. 


THOMSON METER CO. “soos, 
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vi ADVERTISEMENTS. 


A Trident for Every Service! 


WHY are there more than a million 
and a half TRIDENTS in service > 


There is only one reason,— TRIDENTS are more continuously accu- 
rate, more durable, more economically maintained. They are the best 
meters. Don’t stint quality — you need the best for your services! 


NEPTUNE METER COMPANY 
50 EAST 42d ST., NEW YORK CITY 
Atlanta Boston Chicago 


Cincinnati Denver Portland 
San Francisco Los Angeles Seattle 
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**EUREKA WATER METER 
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Vili ADVERTISEMENTS. 


WORTHINGTON 
Compound Meter 


The design of this meter is such that the | 
action of the plunger valve (both up and 
down) is always sharp and positive; “no break- 
ing point” in the registration where the flow 

changes from the 
disc to the turbine 
meter, or vice 
versa, when the 
point of change 

is reached. 


= Worthington Pump & Machinery Corporation 
| Works: Harrison, N. J. 115 Broadway, New York 
all 
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AMERICAN NIAGARA 


ACCESSIBLE 


Our meter may be opened at the 
bolted flange without disconnecting it 
from the pipe, each intermediate gear 
may then be lifted from its bearing and 
the measuring chamber removed from 
its seat. No other meter is so simple 
and accessible for inspection, cleaning 
or repairing. Sample meter sent to any 
water works on trial. 


BUFFALO METER CO. 


2917 MAIN ST. EST.1892 BUFFALO,N.-Y. 
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ADVERTISEMENTS. 


UNION ROTARY, COLUMBIA, DISC 
and NILO (Velociy) WATER METERS 


Water Pressure Regulators 
Waste Stops and Corporations 


UNION WATER METER COMPANY 


WORCESTER, MASSACHUSETTS 


WATER WORKS 
SUPERINTENDENTS! 


Is your per capita consumption too high ? 
Do you account for less than 85% of your pumpage ? 


Are you receiving full revenue from your manufactur- 
ing consumers ? 


If any of these problems confront you, write us at 
once, without obligation, and let us tell you about 
our PITOMETER SURVEYS. 


THE PITOMETER COMPANY 


25 Elm Street (N. Y. Edison Building) 
NEW YORK CITY, N. Y. 


| 
i] BE 
£ 
wake 
| 
| 
| 
j 
| 
| 
| 
| 
| 
{ : 
| 


ADVERTISEMENTS. xi 


GLOBE SPECIALS 


NOW IS THE TIME TO 
MAKE SPRING CHANGES 


WE carry a large 


stock of water 
pipe castings in vari- 
ous shapes and sizes. 
The general form is 
that ofasphere. This 
renders the castings 
comparatively light 
and compact, and 
also makes it pos- 
sible to combine a 
number of branches 
in a single cating. 


K will tell you more 


After attaining efficiency in your 
Water Supply, why not maintain it 
by installing a 


VENTURI METER 


which instantly detects leaks and 
accurately records any loss of flow 
on a circular chart. 


We would be glad te give you 
any information you may desire 


BUILDERS IRON FOUNDRY 


PROVIDENCE RHODE ISLAND 
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ADVERTISEMENTS 


Metcalf & Eddy 


_ 14 Beacon Street Harris Trust Building 
Boston, Mass. Chicago, Ill. 
_| WATER SUPPLY AND SEWERAGE 
| Design Construction 
| Supervision Management 
| Reports Valuations 


NICHOLAS S. HILL, Jr., ana 
S. F. FERGUSON 


Consulting Engineers, Water Supply and 
Sewage Disposal. Evaluationsand Reports. 
Laboratory for Analysis of Water and Sew- 
e and for Testing Cement, Sand, Coal, and 
etals. Steam and Hydraulic Power Plants. 


100 William Street, New York 


H. W. CLARK CO. 
| 122 South Seventeenth St., Mattoon, Illinois, U.S.A. 


BRANCH OFFICES 
SAN FRANCISCO 


MANUFACTURERS 

The Clark Meter Box — Meter 
Testers, Service and Valve 
Boxes, Valve Housings, and 
most everything for the 
Water Department. 


Send for catalogues, prices, etc 


NEW YORK CHICAGO 


New Members! 


Order your certificate of membership and the 


Association button Now. 


WILLIAM R. CONARD 


Assoc. Amer. Soc. C. E. Assoc. Mem. Amer. Soc. M. E. 
322 High St., Burlington, N. J. 
Inspections ano Tests of Materials 
SOUTHERN OFFICE 


Maison Blanche Bldg., New Orleans, La. 
R. C. HUSTON, C.E., Special Representative 


We Carry in ete) STOCK for Immediate 
hipment 
CAST IRON BELL AND SPIGOT 
WATER PIPE AND FITTINGS 
FLANGED PIPE in full and short lengths 
WROUGHT PIPE 
FRED A. & SON 
(Incorporated 
93 Broad Street, wen Mass. 


Quotations furnished promptly for shipment 
from Foundry 


Stand pipes 
Water Tanks 
Gas Holders 


and all other metal surfaces 
@ need the protection of 


DIXON’S 
Silica-Graphite 
PAINT 
BOOKLET NO. 87-8 
JOSEPH DIXON CRUCIBLE 
CO. Jersey City, N. J. 


C. D. Kirkpatrick S. P. Gates 


Established 1878 


B. F. SMITH & CO. 
Incorporated 
Artesian and Driven Wells, Foundation Boring 


Engineers and Contractors for Muni- 
cipal and Private Water Works 


First National Bank Building 
_ 60 Federal Street Boston, Mass. 
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TheGoodsThatP lease” 


Corporation 


and 


Curb Cocks 


We have them to meet 
every requirement 


ORIGINAL 
“Hays-Erie”’ 
Extension Service Boxes 
of proven advantages 
Let us send at our risk, on 

30 days’ trial, a 
Payne’s Patent 
Tapping 
Machine 


which is recognized to be 
the most easily operated 
owing to the few working 
parts. 


KEY FOR 
TAKING OFF 
COVER. 


"W203 GOY 440-LNHS AIM 
NOISNILX3 
UTLVM 8 JO TYNOILIIS 


Hays Mfg. Co., 


Established 1869 ! 
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xiv ADVERTISEMENTS. 


The People Demand Increased Efficiency 


You can make sure your Department gets full revenue 
for every gallon of water used—by seeing that all meters 
are regularly tested for accuracy—with the 


Mueller Water Meter Tester 


The Mueller will prove exactly what each meter does 
—will enable you to adjust each meter to absolute accu- 
racy—will save more than its cost year after year. Used 
and endorsed by leading municipalities. The name 
Mueller guarantees both Quality and Service. 


Detailed description and prices on request. 


A. MUELLER MANUFACTURING CO., Decatur, Illinois 
Phone Bell 153—Auto 2131 


Water, Plumbing and Gas Brass Goods 


New York City, 145 W. 30th St. -— Phone, Madison Square 5397 
San Francisco, 589 Mission St. — Phone Sutter 3577 
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| We make Pressure Regulating Valves 
WATER for all purposes, steam or water. 

| SLES Our Feed-Water Filter will keep oil 
out of your boiler. 

| REGULATORS We can interest you if you use a condenser. 


ENGINES | Engines for Pumping Organs | 
THE Ross VALVE Mrc. Co. 


or parlor organs. 


be TROY, N. > Ask your organ builder for 
it or write us, 


ENOUGH WATER? 


If not, it is probably because of lack of carrying capacity‘of 
your mains. Consult us. 


LI 


Illustrated b upon 


NATIONAL WATER MAIN CLEANING CO. 
50 Church Street New York City 


! They set the Pace 
ASHTON POP VALYES 
and... STEAM GAGES 


Superior in Quality of material and workman- : 
ship, and with greatest efficiency and durability, N° 74. Recording and 
they challenge comparison with any others on aes 

the market. Send a trial order subject to ap- 

proval ONLY IF SATISFACTORY, and thereby prove the claims made for 
them. HIGH GRADE GOODS OUR EXCLUSIVE SPECIALTY. 


The ASHTON VALVE CO., 274 Franklin Street, BOSTON, MASS. 


Stationary Boilers. 


S. De M. J. 
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400 CHESTNUT STREET, PHILADELPHIA, PA. 


Engineers, Iron Founders and Machinists 
CENTRIFUGAL PUMPS 
PUMPING ENcines Cast Iron P ipe 


CUTTING-IN TEES 


Old Way 

Connections economically and eas- 
ily made with one fitting. Saves 
sleeve, cuts, lead and unnecessary 
work and material. 


‘Reduced Specials” 


Mathews 
Fire Hydrants 


A half century of use has established thcir reputation as 
being the most economical, durable and simple hydrant. 


Number in use exceeds total of all other 
makes combined. 


Gate Valves 


R. D, WOOD & CO. STANDARD 
DOUBLE DISK 
EXTRA WEIGHT, FINISH 


| 

Our Way 
=|\V/. Cost of fittings reduced from 25% 
10.50%. Full strength. Deep bells, 
Convenient to handle. Sold by 

the piece. 
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LUDLOW VALVE MFG. CO, 


MANUFACTURERS OF 


VALVES and FIRE HYDRANTS 


This hydrant is anti-freezing, because 
when the drainage is good no water is left 
in it to freeze. 


The drip is directly in the bottom of the 
hydrant and drains perfectly. It is protected Cm 
by its valve, which never leaves its socket 
and cannot be clogged. 


DOUBLE AND 
SINGLE GATE 


VALVES, 
ALSO CHECK 


FIRE 
HYDRANTS. 


VALVES, YARD, WASH, 
AND FLUSH 


FOOT 
VALVES. HYDRANTS. 


SEND FOR CIRCULARS. 
OFFICE AND WORKS: FOOT OF ADAMS STREET, TROY, N. Y. 


BRANCH OFFICES: 


NEW YORK PHILADELPHIA BOSTON PITTSBURGH CHICAGO KANSAS CITY 
62 GOLD ST. HARRISON eLne. OLIVER BLDG. IST NAT. BANK BLOG. THE ROOKERY VICTOR BLDG, 


CLASSIFIED DIRECTORY OF ADVERTISEMENTS. 


ARTESIAN AND DRIVEN WELLS. PAGE, 
BRASS GOODS. 
Union Water Meter Co... x 
CAST LRON PIPE AND SPECIALS. 


U. S. Cast Iron Pipe and Foundry Co.. xxii 


CLEANING WATER MAINS. 
National Water Main Cleaning Co......-+cesceceeeceeveeee 


Xv 
ENGINEERS 


FILTERS AND WATER SOFTENING PLAN'S. 


New York Continental Jewell Filtration Co... .. XxXi 
Norwood Engineering Co.. ... 


FURNACES, ETC. 


(Index continued on page zzv.) 
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ADVERTISEMENTS. 


THE CHAPMAN 
VALVE MANUFACTURING 
COMPANY 


Manufacturers of 


Gate Valves Drip Valves 
Gate Fire Hydrants 
Corporation Cocks | Curb Cocks 


Anderson Couplings 
Lead Pipe Connections 


WRITE FOR OUR WATER-WORKS CATALOG 


Main Office and Works 
Indian Orchard, Mass. 


BRANCH HOUSES 


BOSTON, MASS. NEW YORK CITY PHILADELPHIA CHICAGO 
141 High St. 180 Lafayette St. 1011 Filbert St. 116 N. Jefferson St. 
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ADVERTISEMENTS. xix 


NORWOOD ENCINEERING CO. 
“FLORENCE, MASS. 


“IMPROVED” WALKER FIRE HYDRANTS 


acso THE OLD RELIABLE LICENSED MANUFACTURERS OF 


“Holyoke” Gate Hydrant The Vivian Rate Controller 


WRITE FOR CIRCULARS 


We Want More Members 


Help Us Get Them 


Use Application on Last Page of Advertisements 


Warren Foundry and Machine Co. 


SALES OFFICES 
11 BROADWAY, NEW YORK 


201 DEVONSHIRE ST., BOSTON, MASS. 
Telephone, Fort Hill 5951 


CAST IRON PIPE 


Bell and Spigot Flanged Pipe 
Special Castings 
Flexible Joint Pipe Cylinders 


Water Gas Sewers Culverts 


Works, Phillipsburg, N. J. 
LARGE STOCK ENABLES US TO MAKE QUICK SHIPMENTS 
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Vacve OpeN=Drip GLosep. 


PATENT RUBBER: FACED, 


Section of Paralle! Seat-Valve 


Hydrant with 
independent Nozzle Cut-off, 


Section of Vertical Foot-Valve 


Vertical Foot-Valve. 


Horizontal CheckValve 


Hydrant with Water Crane with 
Water Crane Attachment. ingicator Post. Automatic Dnip Valve 


All Goods made by the EDDY VALVE COMPANY are 
manufactured exclusively at WATERFORD. NY.USA 


Vauve CLosep-Drip Open. 
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ADVERTISEMENTS. Xxi 


GRAVITY ano PRESSURE 


FILTERS 


HYPOCHLORITE STERILIZING APPARATUS 


Over 400 Municipal Plants in Successful 
Operation 


Total Daily Capacity 1,000,000,000 Gallons 


THe New York ConTINENTAL JEWELL FiLTRATION Go. 


GENERAL OFFICE: NUTLEY, N. J. 


111 W. MONROE STREET CHICAGO 
619 NEW BIRKS BLDG. MONTREAL 


EMAUS PIPE FOUNDRY, 
DONALDSON IRON CO., 


MANUFACTURERS 


CAST 
IRON | 
_PIPE 


eAND .. 


Special Castings for Water and Gas. 
Also Flange Pipe, Street Castings, 
~ Manhole Heads and Covers, etc. 


EMAUS, 
LEHIGH COUNTY, PA. 


Secretary and Treasurer. 
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XXil ADVERTISEMENTS. 


CAST 


ALL REGULAR SIZEs, 3 INCHES TO 84 INCHES 


FOR WATER, GAS, SEWERS, DRAINS, Etc. 


SEND FOR STANDARD SPECIFICATIONS 


RAILROAD AND TURNPIKE CULVERTS 
FLANGE PIPE AND FLANGE FITTINGS 


HEAVY CASTINGS 


AND THOSE MADE FROM ORIGINAL DESIGNS 


United States Cast Iron Pipe and Foundry Company 


SALES OFFICES 


71 Broadway, New York City. 

1421 Chestnut Street, Philadelphia, Pa. 
Henry W. Oliver Building, Pittsburgh, Pa. 
122 South Michigan Boulevard, Chicago, Ill. 
520 Security Building, St. Louis, Mo. 
American Trust Building, Birmingham, Ala. 
799 Monadnock Building, San Francisco, Cal. 
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ADVERTISEMENTS. Xxiii 


THE A. P. SMITH MANUFACTURING CO, 


‘ EAST ORANGE, N. J. 
Manufacturers of 
Tapping [lachines, Fire Hydrants, Water Gates, 
Economic Lead Furnaces, 
Corporation and Curb Cocks, Brass and Aluminum Castings. 
Also General Supplies for Water and Gas Works. 


Write for Catalogue. 


NICHOLAS ENGEL 


JOHN FOX @ Co. 
CAST IRON 
WATER @ GAS PIPES 
FLANGE PIPE 


Special Castings, Fire Hydrants, Valves 
General Foundry and Machine Work 


253 BROADWAY NEW YORK CITY 
Postal Telegraph Puilding 


HIGHEST AWARD, GOLD MEDAL, 


ST. LOUIS EXPOSITION, 1904 


Over 100 Water Departments 


LEAD-LINED IRON and TIN-LINED PIPES 


for their service connections 


MANUFACTURED BY 


Lead Lined Iron Pipe Company 


Wakefield Mass. 


ADVERTISEMENTS. 


Chadwick-Boston Lead Co. 


162 Congress St., Boston 


Agents for 


The Celebrated ‘“‘ULCO”’ 


LEAD WOOL 


(Every Atom Pure Lead) 


For calking pipe joints under the most 
difficult conditions. 


For overhead joints, or in wet places 
where the use of molten lead is not only 
impracticable, but dangerous — LEAD 
WOOL may be employed to advantage. 
It makes perfectly tight joints to withstand 
the highest pressures, yet sufficiently elastic 
to admit of considerable sagging or settling 
of the pipe without causing the joint to 
leak. The difference in this respect, as 
compared with the poured joint, is notable. 


NO FIRE — NO DANGER —NO TROUBLE. 
Highest quality Lead Lined Iron 


Pipe and Fittings 


Also Pure Block-Tin Lined Iron Pipe and Fittings 


Lead Pipe, Tin Lined Lead Pipe, Pure BlocK-Tin 
Pipe, Solder Pig Lead, White Lead and Red Lead 
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ADVERTISEMENTS. 


Valve Co. 


NEPONSET, MASS. 


Sluice Gates, Gate Valves and Fire Hydrants 


UNCLIMBABLE: FEN CES 


GAS ENGINE 


GATES, VALVES, AND HYDRANTS. 
Cha man Valve M’f’g Co. 


INSPECTION OF MATERIALS. 


LEAD AND PIPE 


Union Water Meter Co. . - - 
Worthington Pump and Machinery Corp’n ewe 


(Index continued on page rziz.) 


LEADITE. 
METERS. 
Builders Irom Foundry 


ERECTED AROUND 
Pumping Stations 
Reservoirs 


: Estimates Furnished 


g ANCHOR POST IRON WORKS 
19 MILK STREET 


CLASSIFIED DIRECTORY OF ADVERTISEMENTS (Continued), 


Norwood Engineering Co........... 
Rensselaer Valve Co.. ... 
Ross Valve M’t’g Co. . ° 
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XXxvi ADVERTISEMENTS. 


Twelve Reasons Why 
YOU SHOULD USE 


Registered U. S. Patent Office 


FOR 
Jointing Water Mains 


1. DURABILITY. Leadite joints increase in strength with age- 
2. NO CAULKING. Leadite joints require no caulking, because 
the Leadite adheres to the pipe, making a water-tight bond. 

3. COMPARATIVE QUANTITIES. One ton of Leadite is 
equivalent to four tons of lead. 

4. LABOR SAVING. Saves caulking charges and digging of 
large bell-holes, and reduces the cost of trench pumping to 
the minimum. 

5. COST. Its use saves 50 to 65 per cent. over lead, owing to the 
saving effected in material and labor. 

6. TOOLS. As no caulking is required, fewer tools are needed. 

7. TRANSPORTATION. Considerable freight charges are saved 
because Leadite is lighter than lead. 

8. HAULING. Saves hauling expense on the work because you 
move only one fourth the weight of jointing material. 

9. FUEL. Saves fuel because you melt only one ton of material 
instead of four, and not as much heat is required either. 

10. DELIVERY. We can make prompt shipments. 

11. DAMAGE SUITS. Claims for damages caused by joints blow- 
ing out are prevented because Leadite joints will not blow 
out under any pressure. 

12. USERS. Progressive water works all over the country use 
Leadite. 


WRITE FOR BOOKLET 


THE LEADITE COMPANY, Inc. 


LAND TITLE BUILDING PHILADELPHIA 
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ADVERTISEMENTS. XXVii 


Laying 66-inch Reinforced Concrete 
“Lock Joint” Pipe for the Greater Win- 
nipeg Water District. 


Length, 10 miles. 
Heads, 45 to 90 feet. 


All Pressure Pipes are provided with 
Copper Expansion Joints. 


The Strongest and Most Permanent 
Water Pipe made. 


We will gladly furnish you with 
estimates. 


LOCK JOINT PIPE CO. 


165 BROADWAY NEW YORK CITY 
Factory, Ampere, N. J. 
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ADVERTISEMENTS. 


The 


Design and Construction 
of 


Water-Works Systems | 


and Novel Features in their 
Management are given 
careful attention by 


Engineering 
News-Record 


It also gives prominence to the 
following departments of a 
Water-Works System: 


DAMS PIPE SYSTEMS 
AQUEDUCTS WATER TOWERS 
PUMPING STATIONS FILTERS 


SAMPLE COPIES FREE 
Subscription Price, $5.00 a Year 


ENGINEERING NEWS-RECORD 


10TH AVE. AT 36TH STREET NEW YORK 
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‘ADVERTISEMENTS. 


The “COREY” 
FIRE HYDRANT 


MODERN 

SUCCESSFUL 

SIMPLE 
DURABLE 


RENSSELAER VALVES 


ALL SIZES ALL_ PRESSURES 
WATER, STEAM, GAS, OIL, ETC. 


ELECTRICALLY OPERATED VALVES 
Check Valves Air Valves 
Indicator Posts Valve Boxes 


CATALOGUE UPON APPLICATION 


RENSSELAER VALVE CO., Troy, N. Y. 


NEW YORK, 50 Church PITTSBURG, 1704 Oliver Bldg. 
CHICAGO, 1108-9 Monadnock Block SEATTLE, Arctic Bldg. 


SUPERIOR 


Michigan Pipe Co..... 


PAGE. 
METER BOXES. 
OIL, GREASE. 
PIPE JOINTS. 
PRESSURE REGULATORS. 
H. Mueller Mfg.Co.. nies xiv 
Union Water MeterCo. ..... cc x 
PROTECTIVE COATINGS. 
Hammond Process Co.. . xxx 
PUMPS AND PUMPING ENGINES. 
Builders Iron Foundry. xi 
REINFORCED CONCRETE PIPE. 
Tare 
TOOLS AND SUPPLIES. 
The A. P. Smith xxill 
WoonD PIPE. 
i Back cover 
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CLASSIFIED DIRECTORY OF ADVERTISEMENTS (Concluded). 


XXX ADVERTISEMENTS 


HAMMOND PROCESS COMPANY 
Manufacturers of 
Mill Whites Asphaltum 
Ma 
Brick and P Iron Oxide 
Concrete Paints 
Coaters for 
Wall Steel 
Finishes Protection 
Paints for all purposes 
SALES OFFICE FACTORY 
7 WATER STREET 22 KENT STREET 
BOSTON, MASS. SOMERVILLE, MASS. 


Patronize 


the Advertisers of the 
JOURNAL 
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New England 
Water Works 


Association, 


ORGANIZED JUNE 12, 1882. 


APPLICATION FOR MEMBERSHIP. 


I, the undersigned, residing at 


being desirous of admission 
into the New England Water Works Association, hereby make 


application 
PP ” (resident, non-resident or associate) 
membership. 
Iam years of age, and I 


have been engaged in the following named work: 


I will conform to the requirements of membership if elected. 


Signed, 


Address, 


Dated 191 


Resident members are those residing in New England; all others are non-resident. 
Entrance fee is $5.00 for resident and $3.00 for non-resident members. 
Annual dues are $4.00 for both resident and non-resident members. 
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